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FEATURE STORY 
FUKURYU: THE CROUCHING DRAGONS OF JAPAN 
BY NYLE MONDAY ............................................................................................... 9 
The story of Japan's Fukuryu ("Crouching Dragons") is one of the tales of World War 
II that has gone virtually unnoticed for more than half a century. In the waning days 
of war, Japan found itself fighting a defensive war with fewer and fewer resources. 
Capitalizing on the resources it did have - mainly the fierce determination of her soldiers 
and sailors - she began a war of attrition which she hoped would prove so costly to 
the Allies that they would not be able to achieve their ultimate goal, the unconditional 
surrender of Japan. Using the willingness of her troops to sacrifice themselves in such no-
return weapons as Kamikaze aircraft and manned torpedoes, Japan embarked on a "war 
without mercy" on her enemies. 
Now, author Nyle Monday explores the history of this fascinating band of men and 
the equipment and tactics they used. Using official United States Navy sources as well as 
newly translated material from Japan, we are given our first detailed look at the last-ditch 
weapon that might have met Allied troops off the beaches of Japan had the invasion of 
that nation become a necessity. 
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The face of one of Japan's fearsome "Crouching Dragons" appears against the background 
of the Imperial Navy war flag in this composite image by Daron Jones. The feature on these 
little-known warriors can be found on page 9. 
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A CHANGING OF THE GUARD 
I t is with great pleasure that I come on board as Senior Editor for the Journal of Diving History. As many of you know, I have been involved 
in the HDS since its earliest days, and it has truly been one of the most 
rewarding and enjoyable experiences in my life. Through the HDS not only 
do members have the opportunity to learn a great deal about the history of 
underwater technology, but we also have the chance 
to actually rub shoulders with many of the people who 
actually made that history. 
As the result of the hard work and dedication of 
many others, our journal has become the premier 
publication in the field of diving history. It is my 
sincere hope to be able to carry on this tradition and 
make our journal a showcase for everything from 
personal reminiscences to the most scholarly articles. 
To do this we need help from you, the reader. Every 
diver has a story to tell, a bit of the puzzle that goes together to create the 
big picture. We need your help to do this. 
This was brought home to me recently when I came across a tribute 
to the late Lieutenant Commander Max Shean in another, non-diving 
magazine. For those who may not recognize the name, Max Shean was 
a veteran of the X-Craft midget submarine operations of WWII. Twice 
decorated with the Distinguished Service Order, Shean was involved in 
operations in both the Atlantic and Pacific theaters of operations, and took 
part in some of the highest profile raids ever made. 
In reading the tribute, I found that much of the information for 
the article was taken from a book that Shean wrote about his wartime 
experiences, Corvette and Submarine. I thought to myself how lucky we 
were that he had taken the time to write that book, and how he and his 
story would continue to live on because he had made that effort. Yet how 
many others who contributed to diving's history did not leave behind 
such a legacy, and how much was lost to us because of that? As members 
of the Historical Diving Society, it us up to each one of us to help save this 
information. Every diver has his or her own story, and each of us should 
make sure that this information is preserved for the future. There is a 
tendency to think that no one would be interested in what you have to say, 
but you never know what will prove to be important years from now. 
In my own case, when I started diving in the early 1960s, my friends 
and I were using equipment which would give divers today nightmares, 
like Army surplus mae wests, homemade wetsuits, and weightbelts 
consisting of WWII ammo belts filled with whatever lead we could get our 
hands on (while saving our money to buy the "real thing"). I never had 
a tank pressure gauge in those days, much less a dive computer. Double-
hose regulators were still very common and most of the diving instructors 
ran certification classes like UDT school. There was a certain "glamour" 
to diving back then, but we never thought of it as being worthy of written 
history. Yet even something as mundane as having the pleasure to dive 
Catalina and the Channel Islands when big fish were abundant, abalone 
were easily found and SCUBA diving was just about the most "extreme 
sport" to be found, are things which newer divers can only experience 
through the memories of others. All this only points up that every diver has 
something to contribute, even those of us who are not "names" in diving. 
I hope that every member will consider this and contribute to our 
collective memory by writing for the Journal . Most of diving history has yet 
to be recorded and every HDS member has an obligation to play their role 
in doing this, be it big or small. This is your magazine, so please become an 
active part of it. 
-Nyle Monday 
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~ ~~neal Santa Barbara Maritime Museum Appointed Official HDS West Coast Museum Diving ~lety ___ ...... 
Building upon a relationship that dates back to the early 1990s, the HDS officially appointed the Santa Barbara Maritime Museum (SBMM) in California as its official West Coast Museum. During 
the 1990s and the 2000s the Museum has hosted several Society events 
and the Society has displayed numerous historical diving items at the 
venue. Various Society Directors such as Steve Chapparo, Nyle Monday, 
Leslie Leaney and Ed Cassano have at different times been involved with 
SBMM and in 2007 the museum hosted the ADCI Hall of Fame Awards 
and exhibit. Currently on display are items from several HDS member 
collections and an exhibition of art depicting commercial diving operations 
painted by Warner Nienow. Several HDS members including Bob and 
Claudia Kirby, Lad Handelman, Kevin Lengyel, Chris Swann, and Bob 
Ratcliffe were among those attending the reception for the event. Details of 
the museum and its displays can be found at www.sbmm.org. • 
(L to R) SBMM Executive Director 
Greg Gorga, HDS President Leslie 
Leaney and SBMM President Trevor 
Large at the signing. ©2009 V. 
Goulard for HDSUSA. 
(Right) SBMM entrance with JIM 
suit. ©2010 SBMM. 
(Below) SBMM from the harbor. 
©2010 SBMM. 
lftll Santa Barbara 
~~ Maritime Museum 
24hr Line: (800) 441-3483 • WWW.GDIVING.COM • Main Fax: (206) 932-9036 
4 
GLOBAL 
Diving & Salvage, Inc. 
Remembering the Past to Build the Future 
Proud Supporter of the Historical Diving Society 
ALASKA • CALIFORNIA • WASHINGTON 
The Journal of Diving History Fall 2009, Volume 17, Issue 4, Number 61 
Northeast Diving WEG, 
Bob Rusnak, and 
The Dream 
I am a 55 year old single parent 
living in Moodus, Connecticut, 
who started diving in 1967, 
and was taught by a man 
who used to live not far from 
where I live now. I was born 
while my father was in Korea 
at a place called the Chozen 
Reservoir, the land of the 
Frozen Chosen. I was born 
blue and needed blood 
transfusions. At five years 
old I contracted polio, the 
last of the polio epidemic. 
To make matters worse, 
at eight I got asthma. But 
I remember a story my 
mom told me about the 
humming bird. My mom 
said that by all scientific 
data, it was impossible for 
the humming bird to fly. 
But the humming bird did 
not know that... so he flew 
every day. 
I started free-diving 
when I was five, took 
scuba at thirteen, and the 
rest is as they say, history. 
things I could not do. But as a 
diver, in the water, I could do 
whatever I wanted. In the water 
people did not make fun of the 
way I walked. So for me as a 
kid, my parents didn't drive 
around with bumper stickers 
proclaiming to the rest of the 
world how smart their child 
was. There was no little league 
or pee wee football with my 
parents cheering me from the 
side lines ... for I was a diver. 
I can remember reading 
Skin Diver Magazine and 
seeing those adds of the 
commercial diving schools, 
with the hard hat dress 
and helmets and saying, 
"Wow, that's what I want 
(Above & below) Richard Welk 
enjoys a dive. 
to do some day." And to be 
honest, I felt that those 
helmet divers were real 
divers. Don't get me 
wrong. I've done some 
pretty amazing things with 
scuba. I dove the wreck 
of the U853 at 130 feet of 
water but to be in that 
hard hat, working under 
the water,- that's the real 
deal. That was my diving 
dream. 
Well, time goes on, 
you get married raise a 
family and I never saw 
my dream come true, but I still 
had the dream and I wanted 
to meet actual helmet divers, 
the sort who had been my 
childhood heroes. But how 
would I even go about meeting 
the very people that defined 
me as a human being? I will 
never know what's it like to 
hit a home run or throw a 
touch down pass, because as 
a child I was told those were 
• 
But how do divers live out their 
deep sea diving dreams? 
Well, that's where Bob 
Rusnak and the North East Dive 
Equipment Group come in and 
why the work they are doing is 
so very important. I have never 
met a more sincere group of 
dedicated people in my whole 
life. And unfortunately I have 
spent a good amount of that 
time in hospital. I find Bob's 
:.. IN THE MAIL IJ 
people to be more sincere than 
my health care providers. 
When I first heard of the group 
coming to Brownstone Quarry 
in Portland, Connecticut 
in 2008, I worked out three 
months prior so I would make 
a good showing of myself. 
Unfortunately for me, I have a 
fat German head which would 
not fit into the Mark V helmet. 
Imagine now, I worked out for 
three months for this one day ... 
and it didn't happen. 
However, Bob made a 
commitment to me on that day, 
saying that he knew of a man 
who had a three bolt Russian 
helmet that would fit me, and 
he would have it there next 
year just for me. Ya Right! I 
said to myself. He's gonna 
forget all about me. But Bob 
made a commitment to me and 
he did not forget. I stayed in 
contact with the group over 
the next year, worked out even 
harder, and lost 100 pounds. 
This year Bob had his friend 
with the Russian helmet at the 
dive meet, just like he said, and 
finally after 50 some odd years I 
finally lived my dream and got 
to dive in heavy gear. 
I will always be in debt 
to Bob and his group for 
providing me with that 
amazing opportunity. My 
vocabulary is not sufficient 
enough to properly thank Bob 
and all the other people who 
made this dream a reality. Not 
only for myself, but for all the 
other people to live-out their 
deep-sea diving dreams also. 
When I lay in bed that Saturday 
night after my second dive, I 
said to myself that if I should 
somehow die in my sleep, I 
would die the happiest person 
in the whole world. And for 
that feeling after all I have 
been through I will always be 
internally grateful. I know this 
has been a long email but I 
appreciate the HDS giving me 
the opportunity to tell my story. 
Many thanks, 
Richard C. Welk N 
captainwelk@sbcglobal.net 
The Scuba Workshop 
and WEGs 
The new look of the HDS 
magazine The Journal of 
Diving History with it's full 
color photos is truly a nice 
improvement. However, there 
has been a couple of things I 
have missed. The first is the 
excellent Scuba Workshop 
articles written by Rocky 
Rockwell. I know Rocky 
has had a rough time this 
past year while undergoing 
treatment and surgery for 
cancer, but I hope we will soon 
be able to read more of his 
fine articles on vintage scuba 
gear. Since I know very little 
about scuba, I have always 
found his well written articles 
to be educational as well as 
interesting to read. 
The other thing I miss 
are the Working Equipment 
Groups (WEG) news and 
adventures (or miss-adventures 
as the case may be). Over the 
years, the HDS magazine has 
been our connection in keeping 
up with the activities of the 
other WEG' s in the U.S. Each 
group is unique in what they 
are doing and accomplishing to 
promote the goals of the HDS to 
preserve the history of diving. 
Sincerely, 
Dorothy Barstad, 
California Classic 
Equipment Divers 
Thanks for your email, Dorothy. 
Rocky certainly has had a rough 
time medically but he is still in 
contact with the Journal and is 
currently writing a review of The 
Porpoise, by Walters, Williams, 
Brown and Gregory, which we 
shall publish in a future issue. 
When Rocky resigned from the 
Journal it was mainly because he 
did not have the time to continue, 
as his new historic airplane 
restoration work had him fully 
occupied and also required him to 
travel a lot. The Scuba Workshop 
column became a victim of his new 
job and work schedule. 
In searching for a new Scuba 
Editor, Ed LaRochelle was selected 
and now covers the Scuba topic. 
Ed's approach to the history is 
somewhat different from Rocky's, 
so far covering more of the cultural 
aspects of recreational scuba 
entering main stream America. 
There is no doubt that the Scuba 
Workshop was an interesting 
column, but there were concerns 
from some that recording the 
servicing of "life-support" 
equipment was stepping outside of 
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the Society's mission of "recording 
diving history." And, once again, 
the long shadow of liability, that 
keeps the Society away from in-
water activities, was now cast over 
the Journal. 
However, about the time Rocky 
resigned, I had suggested that as 
the Scuba Workshop had developed 
a good following, it might find a 
broader international audience as 
a web-based column on an actual 
classic diving web site. The HDS 
could provide all the materials used 
in the published articles. Which 
ever web site it went to, it would 
certainly increase their traffic. As 
Rocky is a member of Cal Classic, 
perhaps this is something that 
would be beneficial to them. If not, 
there are numerous other groups 
and sites out there such as Dan 
Barringer's VintageScubaSupply. 
com or Bryan Pennington's 
VintageDoubleHose.com. HDS 
SEAP might also be a good home 
for it as Rocky has a good following 
down there. I suggest checking in 
with Rocky on his thoughts about 
a new home for it. It is too good a 
column to just languish in the back 
issues of the HDS Journal. 
Regarding reporting on WEG 
activities, over the years HDS has 
published every submission sent 
from a WEG. We have nothing 
sitting in the Journal files, unless 
something went to Rocky and 
we have not found it the files he 
turned over. If it is submitted, it 
gets published, although it may 
be edited a little. About two years 
ago, I had a conversation about 
WEGS at the Los Angeles SCUBA 
show with a member of Cal Classic 
Divers. I cannot recall exactly who 
it was, but they felt that the column 
was becoming too repetitive. It was 
the same divers, diving the same 
gear, at the same location, on an 
annual basis. The only new life that 
came into the column was when 
somebody new dived the gear or 
some new equipment was acquired. 
A couple of members from other 
WEG groups had expressed similar 
views and it was hard to argue 
with that analysis. 
I returned as Executive Editor 
to the Journal with issue 55. I 
ran the Classic Diving column in 
issues 55, 56, and 57. There have 
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been no submissions since then. A 
WEG event was included in Janice 
Raber's article on the Long Island 
Maritime Museum in issue 60, and 
hopefully there will be some fresh 
submissions in the future. 
-Leslie Leaney 
Remembering 
Murray Black 
My name is Andrea Hall, and 
my dad, Harold "Hal" Hall, 
was a great buddy of Murray 
Black while they were both in 
the oil business internationally 
through to the 70s. Dad threw 
the towel in once the Shah was 
exiled from Iran, coming home 
to UK to build a model train 
and write his own book, so it 
would have been earlier in the 
1970s that Murray arrived at 
our house. 
Many of dad's other diving 
colleagues came through, but 
none were like Murray. Neither 
my mother, Pat, my sister 
or I, could ever forget him. I 
don't know if Murray's wife 
Margaret ever met my parents, 
but I'd sure like to drop her a 
line if you could tell me where 
I might reach her? I would 
also love to have a copy of his 
book, if you could tell me how 
I could get one? It would be 
really special for me to get a 
better understanding of how 
he came to own that special 
"presence." My dad had it, too. 
The men who worked in that 
field in those times were just 
different. Amazing, amazing 
guys. I know I'll never really 
understand what they did, but 
I'd like to at least try to begin. 
I'm just so sorry that it took 
me so long to find Murray. It 
seems I'm too late to tell him 
how spectacular a person he 
was. But maybe he knows now 
anyway .. . Now, hopefully, I 
can add to Margaret's good 
memories. I do hope she's 
doing well. My mom never 
really got over losing Hal. The 
holes they leave in people's 
lives are bigger than the 
average bear's ... 
Best, 
Andy, 
Surrey, UK 
andyhallathome@mac.com 
Editor. Andrea's details were 
forwarded to Margaret Black via 
Leslie Jacobs, who assisted Murray 
with his book, Between The Devil 
and the Deep. When Murray 
passed away, Margaret donated 
all remaining copies of the book to 
the HDS. It is available at www. 
hds.org. 
Info on Dusty Miller and 
Kendall McDonald 
I am doing some research on 
on Dusty Miller and Kendall 
McDonald. I am trying to locate 
information on both of them plus 
WWI submarine activity. I would 
appreciate any assistance your 
members could supply me with. 
Your sincerely, 
Christopher Skinner 
christopher@makebuzz.com 
Dive Watches 
It was fun to read the article 
by Karl Shreeves and his story 
about his Aquadive watch. 
The same thing happened to 
me with my first Rolex dive 
watch which I bought around 
1958. It did not flood, but I 
had it overhauled regularly 
by the Rolex agent. About five 
years ago they said I could not 
dive with it as they could not 
guarantee the waterproofness 
any more. It is a great pity as I 
like the watch a lot. 
Best wishes, 
Jack Lavanchy 
Hettlingen, Switzerland • 
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.-· IN THE NEWS il 
HDS Czech Republic 
Formed 
Another country was added to 
the International HDS Family 
when HDS Czech Republic 
was officially established in 
December 2008. Registered 
under its official title "Spole 
nost pro historii potap ni Ceskci 
republika," the Society was 
first conceived several years 
ago by HDSUSA and SEAP 
member Peter Katz and Czech 
diving magazine publisher 
Jan Eisemann. Approximately 
40 members attended the 
inaugural meeting and elected 
the Society's first Board of 
Directors, who appear in the 
photograph above. The Society 
can be contacted via oluks@ 
tiscali.cz and www.hdsczech.cz 
Call for Papers 
The Historical Diving Society 
is seeking speakers for the next 
HDS Cori.ference which will be 
held in Seattle, Washington, 
on 2 October, 2010. Publication 
of conference proceedings is 
central to the Historical Diving 
Society's mission of recording 
and promoting diving history 
and forms the core articles for 
the ensuing issues of the Journal 
of Diving History. Interested 
persons should submit a 
description of their presentation 
to the conference organizer, Sid 
Macken, no later than May 15, 
2010. Submit to: SidM@hds.org 
Sponsor of the event which 
includes an International Ocean 
Film Festival, 5 day industry 
conference for filmmakers 
and industry professionals, 
photographers, scientists 
and ocean explorers, and a 
conservation summit with 
presentations by leading 
conservationists, policy makers, 
and environmental heroes. For 
more information go to www. 
blueoceanfilmfestival.org. 
USN Mark V Monument 
The USN Mark V Monument 
project in Panama City, that has 
been reported in this column 
in various prior issues, is still 
moving forward. The intended 
monument and close ups of the 
Mark V statuettes can now be 
viewed on You Tube at 
www.youtube.com/ 
watch~v=Bh3DzFS-E44 
New SEALAB Book 
Nears Completion. 
Author and HDS member 
Ben Hellwarth is nearing 
completion of his book SEALAB 
-America's Forgotten Quest 
to Live and Work on the Ocean 
Floor. During recent years Ben 
has completed interviews with 
numerous participants, some of 
who have now passed on. An 
update on the books availability 
will be posted on the HDS 
Bulletin Board at www.hds. 
of Captain Jacques- Yves 
Cousteau. Brad will be familiar 
to members as the author of 
DESCENT, The Heroic Discovery 
of the Abyss, which chronicled 
the efforts of Otis Barton and 
William Beebe as they went a 
"half mile down" in 1930. Brad 
may also return as a presenter 
at the HDS 2010 Conference in 
Seattle. More details of the book 
will appear in the next issue. 
2010 International 
Legends of Diving, 
Cozumel, April 12-19 
The Portage Quarry of Bowling 
Green, Oliio, has announced 
the second offshore event for 
their International Legends 
of Diving. Held annually in 
Bowling Green since 2006, 
Managing Director Jeff Rice 
has attracted notable American 
diving legends such as Zale 
Parry, Nick Icorn, Robert Croft 
and Dottie Frazier. 
In April2009 the first 
offshore program was held in 
the Bahamas and more than 
120 divers and non-divers 
attended the highly successful 
event. The offiCial host hotel 
and dive operator for the 2010 
ILD is the Wyndham Cozumel 
Resort and Spa and Sand 
Dollar Sports. Two outstanding 
legends of diving have been 
dlosen to attend the historic 
event and recognized for their 
achievements in scuba diving 
-Bob Meistrell, founder and 
owner of Body Glove and James 
Stewart, Scientist Emeritus 
with Scripps Institution of 
Oceanography. Both of these 
legends reside in Southern 
California where the initial 
roots of scuba diving instruction 
began in the 1950's. 
These men will be honored 
at an awards ceremony where 
they will receive the one of a 
kind ILD Award - a uniquely 
hand crafted glass diver 
positioned in a giant stride. On 
hand will be Dan Orr, President 
and CEO of Divers Alert 
Network (DAN) who will serve 
as the master of ceremonies. 
All divers and those 
interested are invited to attend 
this historic event honoring two 
of scuba diving's great legends. 
For information VIsit www. 
internationallegendsofdiving. 
com. org and we are hoping to have 
Ben as a speaker at the 2010 
Blue Ocean Film Festival Conference in Seattle. The Blue Wild Dive Expo, 
HDS Director Ed Cassano Ft. Lauderdale, June S-6 
of Monterey Bay Aquarium New book on Jacques The 4th annual Blue Wild Expo 
informs us that the 2010 Blue Yves Cousteau will be held in Fort Lauderda1e, 
Ocean Film Festival will be held Author and HDS member Brad Florida on June 5-6. Speakers 
in Monterey, California from Matsen has completed a new include Stan Waterman, Pipin 
August 25-29, 2010. Monterey book titled Jacques Cousteau: Ferreras, Dr. Jose Castro, Rob 
Bay Aquarium is the Presenting The Sea King, on the career Torelli, Manny Puig, Kirk 
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Krack and Mandy-Rae, and 
Carey Chen. HDS members 
will be interested in the Dive 
History program hosted by 
Ron Mullins, which honors 
pioneer divers like Art Pinder, 
Del Wren and others. For 
information contact Sheri Daye 
at sdaye@us.ibm.com or visit 
www.thebluewild.com 
International HDS 
Family: Stolen Items 
Do Read This! 
HDS US member Sam Miller 
asked us to post details about 
a theft that took place from 
his home in California in the 
summer, by people who were 
apparently staying with him 
and his wife. It seems the man 
was a French national, over 80 
years old and suffering from 
cancer, while his wife was 
American and around 65. They 
went about the theft in a very 
crafty manner, on the pretext of 
walking their dog among other 
ruses. They have been cnarged 
in the US, although they live in 
Mexico and as yet have to be 
traced. 
Sam thinks some of the 
more valuable items may just 
end up in Europe or elsewhere, 
or for sale onE - Bay, perhaps 
in French or Spanish pages not 
English. It took Sam sometime 
to compose this list not just 
because, as he says, "Every 
time I look at it I just become 
furious," but the thieves either 
stole or maliciously deleted 
much of the data presumably 
to hinder him. We reproduce 
the list in full, in case things are 
sold on as a job lot or packaged 
up for sale. 
REGULATORS 
A) Two French Aqualon 
single hose, one with a French 
SPG. 
B) Several miscellaneous 
American double hose 
regulators, numbers unknown. 
C) One US Divers Gold 
plated DA Aquamaster 
engraved "Los Angeles County 
1969, Outstanding underwater 
instructor, Samue1 Miller." 
BOOKS 
A) Five (5) in French, titles 
unknown. 
B) Miscellaneous dive books 
titles unknown. 
C) Iceberg by Cussler. Hard 
back in Italian, worth about 
$5,000. 
D) Diving cook books, 
approximately 15 titles, authors 
unknown. 
PAMPHLETS 
A) Spaco, 1948, Diving with 
the Aqua Lung. Very rare. 
B) Rene Bussoz Diving with 
the Aqua Lung. Approximately 4 
7 
-5 pamphlets, dated 1951-54. 
C) Cousteau & Gagnan, 
Diving with the Aqua Lung. 
Approximately 6 famphlets, 
dated 1955 to 196 , the only 
complete set of these vintage 
instruction manuals known to 
exist. 
ORIGINAL RESEARCH 
Much of my original diving 
research whicli. I had labored 
over for about 15 years was 
either removed, or deleted from 
my computer as well as hard 
copies from my research files. 
SPEAR GUNS 
A) Arbalete short model, 
highly modified. 
B) Voit short model, highly 
modified. 
C) Sampson "World 
Record" spear gun 
An air powered "pellet gun" 
I was modifying for my grand 
daughter and my wife's fins 
and bootees. 
This list makes salutary 
reading, not just for collectors 
of diving memorabilia, books 
etc. but all researchers of diving 
history. It is obviously very 
hard for Sam to grapple with 
the loss of valuea items and 
many years of research, but 
the fact that the thieves even 
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went through Sam's computer 
demonstrates a knowledge 
of the potential value of its 
content. Let us hope that the 
international HDS family can 
rally around and, one way or 
another, help Sam out. 
Reproduced from 
Undercurrents column Historical 
Diving Times, issue 48. 
HDSUSA encourages all members 
of the Internationa[ HDS Family to 
assist Sam if they can. 
Wanted: Cousteau 
Historian 
HDS member Alan Rios of 
The Scuba Sports Club in 
Westchester, New York, is 
seeking any members who may 
be able to give a_presentation 
on the career of Jacques Yves 
Cousteau. The presentation 
would be in conjunction with 
the clubs rrogram celebrating 
Cousteau s 100th birthday 
on June 11, 2010. Contact 
Alan at crimefighter112@aol. 
com or visit the club at www. 
thescubasportsclub.org 
1932 Sponge Diving 
Film on You Tube 
HDS member Gary Pilecki 
informs us that his 16 mm 
film Sponge Divers of Tarpon 
Springs is now available for 
free public viewing on You 
Tube at www.youtube.com/ 
watch?v=bR68ZqgLKzc 
More Artificial Reefs 
Closer to Becoming a 
Reality in California 
The California State Assembly 
resoundingly approved the 
passage orAB 634 recently, 
helping to lay the groundwork 
for artificial reefing on the 
state's coastline. The bill passed 
without a single negative vote, 
announced California Ships 
to Reefs, sponsor of the bill. 
It is now in the State Senate, 
where it will be assigned to a 
committee for hearing. 
AB 634 protects state and 
local agenCies from liability in 
the event of diving accidents 
that occur on artificial reefs 
controlled by state agencies. 
It provides the protection 
governmental agencies need to 
go forward wiili these projects. 
"The Assembly's passage 
of AB 634 on a 71 to 0 vote 
tremendously affirmed the 
hard work our organization 
and its supporters did to 
help create this measure and 
explain its mission," said Joel 
Gel din, CSTR' s Chairman and 
CEO. "It's an indication our 
legislators understand how 
valuable artificial reefs will 
be to our state's economy and 
the environment. We hope 
our supporters give their 
state senators ilie message 
that it's time to get on board 
with this bill. We also want to 
thank Assemblywoman Diane 
Harkey (R-Dana Point), who 
authored it." 
California Ships to Reefs 
is a 501(c)(3) nonprofit public 
benefit corporation that 
works witfi agencies to create 
artificial reefs by sinking 
decommissioned military or 
retired commercial vessels in 
harbors, where they quickly 
become breeding grounds for 
new ocean life. 
The rejuvenated ocean 
environments attract 
divers, fishermen and other 
recreational opportunities, 
pumping additional income 
mto focal busmesses. 
For more information, 
please contact Dean 
Rewerts, Vice President Reef 
Development at 530-906-6465 . .a 
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(Right and below) 
Official Imperial 
Navy photographs 
detailing the 
arrangement of 
the Fukuryu 
divers' equipment. 
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The idea that spiritual power could overcome numerical superiority was not a new one to Japan. It was intrinsic in many of the Bujutsu, or classical martial arts, and was closely associated with the philosophy 
of the Samurai class, Bushido. Bushido, the "Way of the Warrior," was never a 
written, codified or universal philosophy. There was much written about it, 
but the code itself was never actually written down. Rather, it was a general 
code of conduct which for hundreds of years prior to 1868 influenced 
not only the individual warrior but also the Shogunate, the military-led 
government of ancient Japan. 
Strangely enough, the military establishment of the 1930s and 1940s was 
not the direct descendant of the ancient Samurai. The Samurai, as a class, 
was abolished during the great modernization which took place in the last 
three decades of the Nineteen Century, and in its place was substituted a 
national army of conscripted peasants. In spite of the fact that this peasant 
army was actually used to put down the various Samurai class rebellions, 
the new modern Japanese government soon found it expedient to link this 
new army with the Samurai past. The new nationalism led to a new form of 
Bushido in which training of the "spirit" (seishin) was highly promoted. If a 
single individual could conquer a great number of adversaries, then surely 
Japan would ultimately win any war. It was this rationale which led to the 
creation of the famous Kamikaze ("Divine Wind") suicide flying corps. 
Yet, as the noose began to tighten around the island nation, it became 
apparent to its leaders that sooner or later the battle would reach their land 
and that aerial Kamikaze attacks alone would not defeat their determined 
foes. There were simply not enough aircraft available. Lack of equipment 
and natural resources meant that these solutions would of necessity make 
use of the one type of resource which Japan still had in abundance- her own 
people. The defense of Japan was to be to the last man, woman and child. 
By April1945, the Japanese Government had developed a war plan code 
named Ketsu-go. Under this plan virtually the entire population would be 
mobilized to defend the homeland. Suicide attacks by aircraft, boats and by 
special ground troops were planned, and in the villages even women were 
set to drilling with sharpened bamboo poles for use against the invaders. It 
was in this atmosphere that a new weapon was conceived and developed, 
one which would strike the enemy unaware even as they approached the 
Japanese beaches. They gave the men who would carry out these deadly 
missions a new name - Fukuryu. 
Fukuryu, literally "Crouching Dragons", were in many ways the 
underwater equivalent of the Kamikaze pilots. The phrase "Crouching 
Dragon" implies a powerful entity lying hidden in wait, which was precisely 
the tactic the Fukuryu were intended to employ. In their most basic mission, 
the Fukuryu were divers stationed in shallow water just off the invasion 
beaches of the Japanese homeland, each armed with a contact-activated 
explosive charge mounted on the end of a long pole. As Allied landing craft 
approached the beaches, the Fukuryu were to strike the bottom of these boats 
with their charge, killing the invaders- and themselves in the process. Like 
their flying brethren, these men were imbued with a spirit of self-sacrifice 
nurtured by nationalism and quasi-Bushido fervor that is difficult for most 
people to understand. Yet, despite the dearth of other materials, the one 
asset that Japan did still possess in good supply was the lives of its people. 
The final battle for the Japanese homeland was to be one of attrition, and 
the exchange of one life for ten or twenty enemy lives was viewed as an 
acceptable trade. 
The concept of the Fukuryu was first developed at the Naval Construction 
School at the Yokosuka Naval Base, near Tokyo, and was submitted to the 
government for approval on 11 March 1945. Although the plan was not 
given the official nod until May 26th of that year, organizing and recruitment 
began almost as soon as the concept was developed. While seemingly simple 
to carry out, the Fukuryu concept immediately presented several problems to 
the Naval officers who developed it. 
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The first difficulty to present itself was 
to find a group of volunteers who could 
rapidly be trained for this hazardous duty. 
The plan, as approved, called for 3000 
divers, all of whom needed to be physically 
fit, intelligent, and ideally have a fairly 
high level of mechanical ability. At first 
glance this would seem to be a difficult task 
given conditions in Japan so late in the war, 
but ironically it was precisely these dire 
circumstances which provided the solution 
to the problem. Since the birth of the 
Kamikaze Special Attack Units, volunteers 
had been flooding into the Naval Aviation 
program. In fact, the number of qualified 
students far exceeded the number of aircraft 
available for their use. Given the high 
quality of these trainees, it was logical that 
they would prove to be excellent recruits 
for the Fukuryu program. By June, four 
hundred and eighty men had been selected 
for training, most coming from the ranks of 
the aviation cadets. 
Having found a source of personnel, 
the next difficulty was developing the 
equipment to enable them to function 
underwater. SCUBA, as we know it today, 
was only then being developed on the other 
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side of the world, and the only truly reliable 
diving gear in common use anywhere at 
that time was the traditional heavy gear 
consisting of a helmet and diving dress 
supplied with air from a pump on the 
surface. Use of this type of equipment was 
obviously impractical, as the presence 
of air hoses and of bubbles coming from 
the bottom would destroy the element of 
surprise. The ideal combination would be a 
type of heavy gear similar to the traditional 
helmet diver, which would provide 
stability while standing on the ocean floor, 
and a self-contained breathing unit which 
would not produce telltale bubbles. The 
answer to the breathing supply problem 
was solved by creating a unit based on the 
already widely used concept of the oxygen 
rebreather. The rebreather is a relatively 
simple design, based primarily on the fact 
that humans actually only utilize a small 
portion of the oxygen we take in with each 
breath, the majority of which we simply 
exhale unused. The oxygen rebreather 
developed for the Fukuryu was what is 
now known as a "closed circuit" system. 
The diver would first take a breath of 
oxygen from a flexible breathing bag. As he 
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exhaled, the exhaust would be channeled 
through a canister filled with chemicals 
designed to eliminate the carbon dioxide, 
then a small amount of new oxygen added, 
and the resulting fresh mix fed back into 
the breathing bag. Because the only gas 
lost was the oxygen actually taken into the 
diver's system, there was nothing to be 
exhaled into the water, thereby producing 
no bubbles. This was old technology even 
in 1945, and is still used by navies around 
the world. However, this was not a perfect 
solution. Oxygen becomes toxic when 
breathed under pressure. Although it varies 
somewhat from individual to individual, it 
is generally accepted that it is dangerous to 
dive using pure oxygen at depths greater 
than 25 feet (about 8 meters). The Japanese 
Navy certified this gear as capable of being 
used down to 50 feet (about 15 meters) for 
up to five hours. This was no doubt a bit 
of wishful thinking, and may account for 
the number of divers lost during training. 
The problem of oxygen toxicity greatly 
restricted the capabilities of the Fukuryu, but 
given the type of attack they were intended 
for, it was not a crippling fault. An added 
benefit to using this type of equipment is 
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that a diver could remain underwater for 
a much longer time than someone using 
"open circuit" SCUBA of the type used 
by recreational divers today, because 
he would have to carry only a relatively 
small supply of oxygen underwater with 
him as very little oxygen is lost with each 
breath, particularly if he was protected 
from the cold by being enclosed in a 
watertight diving dress similar to that 
worn by helmet divers. In the end, it was 
precisely this type of combined equipment 
that was settled on for use by the Fukuryu. 
The overall appearance was of that of a 
traditional helmet diver, but he carried on 
his back a rebreather rather than breathing 
compressed air pumped through a hose to 
him from the surface. Again, this was not 
new technology. Siebe Gorman, Draeger, 
and other manufacturers had used similar 
combinations before, but never before on 
such a scale or for such a purpose. 
Finding a source for such a quantity of 
diving equipment was to prove a serious 
problem for the Japanese military. With 
much of her industry bombed to rubble 
and most of her channels for overseas 
12 
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materials cut off by the Allies, the diving 
equipment would have to be developed 
and manufactured as simply, quickly and 
cheaply as possible. At the present time it 
is not known what company or companies 
were employed in making the equipment. 
It may be that all the major manufacturers 
of diving helmets in Japan were pressed 
into service, and certainly the Yokohama 
and Toa Diving Equipment companies 
were involved. It is known that the latter 
company produced a working reproduction 
of the Fukuryu helmet in the 1990s which 
may have been based on something they 
produced during wartime. Although over 
1200 volunteers for the unit had been 
gathered by the end of the war, only 510 
sets of the diving gear had been delivered 
by that time. Considering that the Japanese 
command had expected 8,000 sets to be 
delivered and 6,000 men to be trained 
by September 30th, there was a serious 
shortfall. 
The helmet itself was of a rather crude 
but effective design. Constructed of cast 
iron, it appears to be a short cylindrical 
section of pipe, sealed at one end, with 
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a large circular window or "light" in the 
front. This fastened to a traditional style 
breastplate with four long bolts, which was 
in tum fastened to the diving dress with 
twelve bolts. The front light (window) in 
the helmet was of the screw-in variety, 
like that used on almost all other Japanese 
diving helmets. At least two versions of 
the helmet were produced, one with a 
virtually flat top and another with a top 
that was slightly dome shaped. At least one 
photograph has also been seen of a helmet 
with puck-shaped earphones attached to 
either side of the helmet, perhaps worn by 
team or section leaders. The nuts used to 
secure the suit to the breastplate appear to 
have been the ordinary type which could be 
obtained from a hardware store rather than 
the special wing-nuts used on traditional 
heavy gear. 
The breathing unit was very 
complicated in appearance, but was 
actually quite simple in design. The 
diver wore a backpack which consisted 
of two 35 liter tanks, a reduction valve, 
and a rectangular box containing the air 
purification chemicals. Oxygen would 
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go from the tanks to the reduction valve 
(regulator) mounted on top of the tanks, 
and then pass into the helmet through a 
hose and inlet valve on the lower left rear 
of the helmet. The diver would then inhale 
the oxygen through his nose and exhale 
through a mouthpiece mounted in the front 
of the helmet below the viewport. This 
exhaust would travel out of the helmet 
through another hose to a small kidney-
shaped flask suspended below the diver's 
arm, where excess moisture was trapped. 
This was in tum connected by a hose to 
the box containing the carbon dioxide 
scrubber on the diver's back. The renewed 
oxygen then flowed back up to the intake 
valve at the rear of the helmet where it was 
augmented by gas from the tanks. There 
was a manual air supply control valve 
mounted near the diver's hip which could 
be used to control the flow of oxygen from 
the tanks in case it needed to be changed 
due to changing depths or other needs, and 
a pressure valve allowed him to monitor 
the amount of oxygen remaining in his 
tanks. An exhaust valve was also mounted 
on the right rear of the helmet to prevent 
over-inflation of the diving dress. 
The remainder of the Fukuryu's 
equipment was fairly standard. The diving 
dress was very similar to that worn by 
ordinary helmet divers. A large football-
shaped lead weight was suspended over 
the diver's lower chest from the backpack 
harness, and additional weight was 
supplied by lead soled sandals tied to the 
diver's feet. Typically, the Fukuryu would 
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(Left) Artist's conception 
of sunken ships being 
used as diver stations. 
also wear a depth gauge and compass on 
his wrists. 
From April to May, 1945, the actual 
formation of the Fukuryu units took 
place. Four such units were developed, 
each associated with a major naval base, 
but actual training took place at another 
location. Training cycles were scheduled 
to make the most efficient use of the 
materials then at hand and to help get the 
divers trained and in position before the 
expected American-led invasion of the 
Japanese homeland. The lack of materials 
and constant threat of American bombs 
made the fabrication of the needed diving 
equipment difficult, and this too influenced 
the training schedule. 
The first unit formed was the 71 '' 
Totsugekitai ("Shock Troops Unit"). 
Operating nominally from the naval base 
at Yokosuka, near Tokyo, they actually 
underwent training at Kurihama. Training 
cycles were scheduled for July 15-August 
10, August 5- September 5, and September 
1-September 20. The 71' ' Totsugekitai was 
just one component of the larger 1'' Special 
Attack Corps (Dai 1 Tokko Sentai). 
The 81" Totsugekitai was formed at 
Kure Naval Base in Hiroshima Prefecture. 
Training for this unit took place on an 
island called Jojima, with training cycles 
scheduled for August 1-September 9 
and September 1-September 30. When 
operational, this unit was to be part of the 
2nd Special Attack Corps (Dai 2 Tokko Sentai) . 
The Kawadana Totsugekitai operated 
under the auspices of the naval base at 
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Sasebo, near Nagasaki. Training actually 
took place at Kawadana, with training 
cycles to run August 10-September 9 and 
September 1- September 30. After training, 
the Kawadana Totsugekitai would become 
part of the 3'd Special Attack Corps (Dai 3 
Tokko Sentai). 
The final unit, the Maizuru Totsugekitai, 
was based at the Maizuru Naval Base 
in Kyoto Prefecture at a place known as 
Yokojin Haken. This is probably the least 
documented of the training sites and only 
a single cycle, August 5-September 5, was 
scheduled here. This unit would probably 
have served under the 7th Special Attack 
Corps (Dai 7 Tokko Sentai). 
Although the first cycle did not begin 
until mid-July, some initial training, 
particularly regarding equipment testing, 
was begun at Yokosuka in early June. It 
was not to prove to be an easy task. At least 
ten men died during training due to faulty 
equipment or other diving related causes. 
The program received an even greater 
setback on June 10, 1945, when U.S. Army 
Air Force B-29s bombed Yokosuka killing 
281 trainees. These men are remembered 
to this day on memorials at Kashima 
Shrine and Hosenji Temple in Ibaraki 
Prefecture. The biggest setback to the 
program, however, occurred on August 6, 
1945, when the atomic bomb was dropped 
on Hiroshima. The first class from the 
Yokosuka group graduated only five days 
before the Japanese Government formally 
surrendered on August 15th, bringing the 
Pacific War to a close. 
13 
(Above) A modern met on 
done by the Toa factory. Courtesy of 
the Toa Sensui Kabushiki Kaisha. 
The Fukuryu statue on display in the 
military museum at Yasukuni Shrine, 
Tokyo. Courtesy of Guy Power. 
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How effective would the Fukuryu have been? It is 
difficult to tell at this point in time. The use of a dedicated, 
if not fanatical, individual to hand deliver an explosive 
charge to a target of opportunity is extremely effective, as 
can be witnessed in the current headlines every day. It is 
important, too, to see the Fukuryu in the larger context of 
Japan's plan for defense of her homeland. The Japanese 
plan was one of defense in depth, figuratively and literally, 
designed to defeat a powerful invader by attrition. The 
United States got a preview of such a defense on Iwo Jirna 
and Okinawa. Both of these battles were bloody affairs, 
but they were nothing compared to what was waiting 
in Kyushu. The invasion force would be met with air 
and naval forces while still at sea. Those who made it 
through that would face the coastline and the beaches. The 
Japanese had a good idea where the Americans would 
land, and everything was fortified as best they were able. 
The troops who made it off the beach would face ring after 
ring of defenses, all manned by soldiers who could be 
counted on to fight to the end. Even the civilian population 
was trained and prepared to fight, being taught that the 
invading barbarians would rape, pillage and plunder their 
way across Japan. 
In the face of imminent invasion, the Imperial General 
Headquarters outlined a plan for the defense of the 
Japanese homeland, which they called Operation Ketsu-
Go. First released on 8 April1945, this plan called for 
the coordination of land, air and sea forces to strike the 
invaders from the first moment they appeared in Japanese 
waters. The First and Second General Armies were 
created, as well as a new Air General Army, to coordinate 
the attacks. The American fleet was to be attacked on 
the sea by ships and aircraft, with special attention paid 
to the American aircraft carriers. Troop carrying vessels 
would also be targeted, striking Allied ground forces 
when they were most vulnerable. The ships that managed 
to elude these attacks and make it to the coast of Japan 
would be met by concentrated attacks from Special Attack 
Forces, including the Shinyo (fast motorboats loaded with 
explosives), Kaiten, Kairyu and Koryu midget submarines, 
and the Fukuryu divers. The Americans who managed 
to make it to the beaches would face not only regular 
Imperial Army troops, but also local guard units and 
civilian defense groups. The organization of Ketsu-Go is 
interesting because it is the first time that the Japanese 
military actually seriously attempted inter-service 
coordination, something which had eluded them for most 
of the Pacific war, much to their discredit. 
The Fukuryu, as the last line of defense before the 
invaders reached the beach, were aware that they were 
not going to survive the invasion. Indeed, as most were 
originally volunteers as Kamikaze flyers, they had already 
made their minds up to die in defense of their nation. Even 
so, they had no intention of selling their lives cheaply, 
and extensive plans were made to best utilize the divers. 
Because of the vulnerability of divers to countermeasures 
such as bombs and depth charges, the key to their success 
would be the element of surprise. In order to ensure this, 
there had to be a way to keep the divers underwater 
for extended periods undetected. Several plans were 
developed to assist in this. First came airtight underwater 
bunkers, functioning like concrete diving bells, in which 
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(Right) Diagram showing the planned 
placement of Fukuryu offshore at the 
time of the expected Allied invasion. 
(Below) Artist's rendering of Fukuryu 
deployment task. 
up to eighteen divers could shelter until 
their enemy approached, when they would 
deploy to their attack positions. It was also 
planned to sink ships in shallow water 
which would have "dry" compartments as 
shelters for divers, as well as the capability 
for torpedo launching. The latter were 
never deployed, although at least some of 
the concrete shelters were probably built 
and positioned prior to the war's end. 
The Fukuryu would be deployed in 
several lines parallel to the beach. The 
divers furthest from shore would man 
anchored sea mines, which they would 
manually release when a target happened 
over them. Although some sources say 
that a diver might be able to "swim" these 
mines to their target, this appears very 
unlikely as the Fukuryu's diving equipment 
was similar to that used by traditional 
helmet divers, complete with weighted 
sandals, and was more suited for walking 
on the bottom rather than swimming. 
Closer to the beach, Fukuryu would be 
formed into three staggered lines, with 
each diver about sixty meters away from 
each other. The space allowed between 
divers was to avoid more than one diver 
being killed in an explosion, as the effect of 
concussion is magnified underwater. Each 
of these divers would be armed with an 
explosive charge weighing about 22 pounds 
attached to the end of a 10 foot 9 inch 
pole. A contact fuse would be mounted 
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on the end of the explosives. The method 
of attack was simplicity itself. When a 
landing craft came overhead, the diver had 
only to jab the bottom of the vessel with 
his weapon, which would then detonate, 
killing the diver and as many soldiers in 
the landing craft as possible. One can only 
imagine the chaos and confusion which 
would be caused when landing craft began 
to explode for no apparent reason. Even 
reconnaissance beforehand would probably 
not reveal the threat, because the Fukuryu 
would not deploy until the invasion was 
actually at hand. 
The surrender of Japan, precipitated 
by the dropping of the atomic bombs 
on Hiroshima and Nagasaki, ended the 
Fukuryu program before it ever really 
began. Although the Japanese did 
occasionally make use of impromptu 
combat swimmers, these were not Fukuryu 
personnel. Moreover, in several reports 
produced by the US Navy in the immediate 
aftermath of the war, it was alleged that 
the Japanese had actually constructed 
bunkers (or sunken vessels with watertight 
compartments) in deeper water, primarily 
at the entrance to Tokyo bay. According 
to one report, the Japanese modified 
several non-operative 5,000 ton merchant 
vessels at their Naval bases at Yokosuka 
and Yokohama, towed them to specific 
locations, then sank them by blasting holes 
in the non-modified portions of the hull. 
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Each of these vessels had three traversable 
torpedo tubes and sound detection gear, 
with which the crews could locate surface 
craft and launch torpedoes at them from 
the bay floor. The positions were made 
up of three compartments including an 
air lock chamber, living quarters and a 
weapons room, and would be operated by 
a contingent of up to 50 men. According 
to this report, three such positions were 
actually set up in shallow points between 
Misaki and Sunozaki. The US Navy 
took these reports seriously at the time, 
and dispatched the PC-1137 and the 
USS Gainard (DD-706) to sweep for the 
positions. Several contacts were made, but 
all were in about 180 feet of water, while 
the information the Navy had received 
indicated they should be at a depth of about 
70 feet. Divers were not available to make 
a direct survey, so a recommendation was 
made that the possible contacts should be 
depth charged. 
Actually, this investigation was 
probably the result of bad intelligence. 
Some schemes similar to this were 
actually being developed, but all senior 
Japanese officers questioned about the 
matter maintained that it never went 
beyond the planning stage. Technically, 
stationing Fukuryu at a depth of 70 feet 
- much less 180 feet- would probably 
kill or incapacitate most of them almost 
immediately due to the fact they were 
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using oxygen rebreathers at depths at least three 
times the standard limits for such equipment. Almost 
certainly rumors of such projects were heard by 
lower ranking Japanese personnel and repeated as 
truth. While these positions may have been only 
pipe dreams at that time, the possibilities which they 
present with the equipment available today should 
be remembered. 
It is unknown if any complete sets of Fukuryu 
equipment still exist. Immediately after the end of 
the war, the U.S. Navy shipped a set to its Ordnance 
Investigation Laboratory at lndianhead, Maryland, 
and it was then forwarded to the Bureau of Ships. It 
was probably this same set which eventually ended 
up on display with the Navy's Experimental Diving 
Unit when it was still located at the Washington 
Navy Yard. It was there that famed diver E. R. 
Cross was able to examine and photograph the 
unit. Unfortunately, the equipment has apparently 
disappeared since that time and inquiries into its 
whereabouts have been unsuccessful. Similarly, 
efforts to locate equipment in Japan have been 
fruitless thus far. The museum at Yasukuni Jinja, the 
Shinto shrine in Tokyo where the souls of Japan's 
war dead are said to repose, would be a location 
where one might expect to see such equipment, but 
there is only a very detailed sculptured model of a 
Fukuryu diver to commemorate the activities of these 
brave sailors. The Toa Diving Equipment Company 
of Tokyo, probably one of the original makers of the 
equipment, constructed at least one general replica of 
the helmet, using modem materials, in the 1990s, but 
it does not appear that they retain plans, much less 
examples of the original helmets in their collections. 
The story of the Fukuryu is still in the process of 
being uncovered, and it is hoped that much more will 
be documented before the last of these brave men are 
lost to us. Whatever one may think of their politics, 
it cannot be doubted that they were patriots willing 
to give their lives for their nation, and their story 
deserves a place in the history of diving. ,a 
This article was made possible by Mystic 
· Knights of the Sea, a proud sponsor of HDS 
--··~ USA and The Journal of Diving History. 
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E schle knew there had to be a better instrument for the growing sport of scuba, so in 1964 he assembled a research team of experienced divers and experienced watchmakers 
to create exactly that. Part of that team was Claude Wesly, the 
first man to swim across the Mediterranean Sea, as well as one 
of the first men to live underwater during Cousteau's Conshelf I 
experiment. Wesly, with his vast level of experience, was the perfect 
diver to have aboard, and what he and the other team members 
developed was something truly remarkable. 
Realizing that legibility and ease of use were high on Mr. 
Eschle's list, they decided to use a 45mm stainless steel case. After 
all, when it comes to legibility underwater, bigger is better. Now 
by today's standards 45mm isn't that large, but in the mid-1960s 
when a 40mm case was considered large, the DOXA Sub case 
was breaking new ground. They also departed from conventional 
thinking by experimenting with colors underwater. Tests were 
conducted in the Swiss waters of Lake Neuchatel where turquoise, 
orange, yellow and red were evaluated. Under those conditions 
they found that orange offered the highest level of visibility, so 
naturally the color orange was selected as the flagship color of 
the new DOXA design. Continuing with the quest for maximum 
legibility, they decided to use copious amounts of luminous 
material to define the minute marks at five minute intervals. Never 
before had a dive watch used as much Tritium material as did this 
new DOXA, thus giving it excellent night-time utility in addition to 
its highly visible orange color during the day. 
While already well beyond the realm of convention, Eschle 
wanted to take the design further. He felt there was still room for 
features that would help make the watch even more useful for a 
diver. Naturally, his next area of focus was the bezel because aside 
from water resistance, it's the bezel that truly distinguishes a dive 
watch from all others. The team determined that the bezel must 
be easily manipulated even in the harshest conditions, so deep, 
heavy "teeth" were designed to ensure the highest level of grip. The 
new DOXA bezel was also one of the first to be unidirectional and 
counter-clockwise in rotation for an extra element of safety. 
What really made the bezel revolutionary though was what 
was engraved upon it. In addition to the 0-60 minute marks, Eschle 
incorporated the US Navy's no decompression dive tables (from 
60-190ft) into a second ring on the bezel. This way a diver would 
always have a set of tables to easily utilize when the situation called. 
In fact, it was so revolutionary that Mr. Eschle was awarded a US 
Patent for the design. Other features further defined the design, 
such as an oversized minute hand for "at a glance" timing during 
a dive. Also, the watch's bracelet wasn't overlooked either as a 
ratcheting mechanism was incorporated in the bracelet's clasp 
which allowed for sizing adjustments on-the-fly. Spring loaded 
expanding links were used on either side of the clasp which allowed 
the bracelet to expand and contract with a diver's wetsuit as the suit 
expanded and contracted with changes in depth. 
By 1967 the design was complete, so Claude Wesly 
recommended to Eschle that the design be presented to Jacques 
Cousteau. He knew that if anyone could give final blessing to 
the design, it would be Cousteau and his US Divers research and 
development team. Needless to say, they were so impressed that 
Cousteau ordered 4,000 units and requested exclusive distribution 
rights in the United States. These watches are easily identified 
by their Imperial dive table bezels, as well the "Aqualung" logo 
proudly displayed on the dial. 
Now orange may have been the signature color, but DOXA 
realized that it might not be for everyone, so a black dialed version, 
as well as a silver-sunburst dialed version, were introduced as the 
new DOXA Sub 300 - 300 being the depth in meters for which the 
watch was rated. Another unique aspect relating to the colors is that 
each colored watch carried a different model name. The orange was 
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wearing his SOOOT DOXA during 
a vintage dive. 
(Right) DOXA "on the rocks" ad. 
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named the "Professional", the black was named the "Sharkhunter" 
and the silver was named the "Searambler." Approximately one year 
after the launch, DOXA decided to designate the model as the 300T 
to further identify the use of the radioactive material Tritium as the 
luminous material on the dial. 
The new Sub was very well received, but DOXA still wasn't 
finished innovating. In 1969 they co-developed, along with Rolex, a 
helium release valve to vent helium that would penetrate the watch 
case during commercial and military saturation dives. They named 
this model the "Conquistador," and it also came in the three standard 
300T colors. That same year also brought about the Sub 200 T-Graph, 
which was a two-register chronograph with pushers that could be 
operated underwater. An underwater operable chronograph was 
practically unheard of in 1969, and this development enhanced 
DOXA's reputation as a true pioneer in dive watch design. 
The Sub, in its different configurations, was enjoying great success, 
but as times changed, so did DOXA. By the late 1960s, DOXA became 
part of the Synchron Group, so Subs produced during this era also 
display the Synchron logo on the dial as well as on the caseback. 
During the Synchron era, DOXA also introduced a yellow dialed 
version called the "Divingstar," giving the Sub customer four different 
colors to choose from. By 1978 times were still changing and DOXA 
was sold to Aubry Freres SA. During the Aubry era, in an effort to 
offer more options and hopefully increase sales, the Sub 300T was 
discontinued and new models like the Sub 600T, Sub 750T and the 
Sub 1000T were introduced. Up until now all DOXA Subs had been 
built using an automatic, self winding movement; however, these 
movements being mechanical and more expensive, had difficulty 
standing up to public perception when compared to the new and 
cheaper "Quartz" battery powered movements. Aubry did build 
Subs with quartz movements in an effort to compete with the cheaper 
Asian-built dive watches that were now flooding the market; however, 
competition was fierce and they soon found that it was time to 
discontinue the DOXA Sub. 
DOXA survived the "quartz crisis" of the 1980s and early 1990s by 
making non-diving watches for Asian and Eastern European markets. 
It wasn't until DOXA was purchased by the Jenny family in the 
mid-1990s that the rebirth of the Sub was even a possibility. In 1999, 
under the direction of General Manager Rick Marei, plans began to 
emerge for the reissue of a Sub 300T. To keep it from being confused 
with a vintage model, DOXA decided to introduce a completely 
new design, while still maintaining the feel of the original. Like its 
original predecessor, it was an instant success and sold out almost 
immediately. DOXA soon followed with a reissue of the 600T which 
was almost an exact copy of the original300T. The 750T followed with 
a case size larger than the 600T and then was followed by the 1000T. 
What had been missing from the new line was something DOXA 
had pioneered back in the beginning, and that was a watch with 
a helium release valve. Knowing that the original Conquistador 
was the flagship DOXA back in the 1970s, DOXA decided to create 
another flagship, the SOOOT Seaconqueror. The Sea conqueror with 
its raised indices, super thick application of luminous material and 
new ratcheting bracelet clasp completely lived up to its Conquistador 
predecessor and further established DOXA as a world class leader for 
modern dive watch design. 
So with the DOXA Sub firmly reestablished, with new collectors 
and enthusiasts coming aboard each day, all sights are set on the 
future for new growth and development. In other words, for the 42 
year-old DOXA Sub, it's smooth diving ahead . .a 
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I t seems that you can't go into a bookstore these days without coming across an extensive shelf of the familiar black, red and sepia books of the "Images of America" series created by Arcadia Publishing. They have already been produced on just 
about every imaginable locality or ethnic group in this country and show no sign of 
slowing down. Best yet, they have finally taken on a topic that HDS members 
will find of particular interest and in doing so have produced a book that 
preserves a bit of diving history that might well have been lost. 
You may be asking yourself, "How can this be the case? There are many 
books on the SEALs," and you'd certainly be right. The history of this elite 
group has been documented in a seemingly endless number of books and 
articles, yet no one before has approached the topic in quite this same way. 
While the book is a historical work in a sense, it is more appropriately 
described as a photo essay on the subject, and as such presents a truly new 
approach. This interesting volume is 127 pages in length and contains over 
200 rare photographs of San Diego SEALs in training and war, from the 
early days of the UDT through the Gulf Wars. Drawn from the collections 
of individual SEALs, the Naval Warfare Command Historian and the 
UDT /SEAL Museum, the majority of these photographs have never before 
been published, and there is a great deal here to interest students of diving 
history. 
Although the reader will find the usual photos of exhausted, mud-caked 
trainees in the midst of BUD/Straining, there is much more to be found 
in these pages. The evolution of equipment and techniques can clearly be 
seen here, as well as photos of many of the SEALs who went on to serve 
heroically in various conflicts since WWII. People familiar with the Special 
Warfare community are likely to see familiar faces among the individuals 
who appear here. Even community relations are touched upon with a chapter 
showing the public face of SEALs as they appeared in parades and other 
demonstrations. Another chapter is devoted to the use of sea lions in Project 
Quick Find, a part of the Navy's marine mammal program. Although these 
activities are often mentioned in books and articles, seldom do readers get 
to see photographs of the actual training and utilization of these pinnipeds. 
It was also very interesting to read that Lloyd Bridges and Sea Hunt were 
instrumental in inspiring many young men to join the UDT, just as he and 
his program inspired many civilians to take up SCUBA diving. 
The author, Commander Michael Wood, USN Ret., is certainly well qualified to 
write this book, and at times it feels as if the reader is paging through his personal 
scrapbook. As a veteran of the UDT, SEAL, and SDV teams, he undoubtedly knows 
many of the men pictured in these pages and lived through some of the tougher 
moments. This gives a sense of familiarity that is not often found when an outsider 
writes about a military unit. 
In line with the other volumes in this publisher's "Images of America" series, this 
book is light on text, containing little more than captions to go along with the photos. 
However the images selected for inclusion are quite unique and make the book a 
valuable addition to any library of diving or special warfare books. -t. 
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Little is currently known about this helmet but a consensus among members with 
knowledge in this area is that it is most 
probably an early version of the Buie 
non-magnetic recirculator helmet that 
was manufactured by DESCO during 
World War II. 
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By Leslie Leaney 
Photos © 2009 Lee Selisky Collection 
The helmet shell appears to be 
a Browne Utility helmet that has 
a recirculator pack attached to the 
rear. This style of helmet was named 
after Chief Gunner's mate E.D. Buie, 
who, with the assistance of the USN 
Experimental Diving Unit, developed 
it and was involved in it's design with 
The Journal of Diving History 
DESCO. Buie had worked in Great 
Britain with the Royal Navy Port Party 
units who were attempting to clear 
mines dropped by the Luftwaffe. There 
he gained a lot of knowledge in the 
development of non-magnetic diving 
equipment. When he returned to the 
USA he used this information in his 
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work at the Mine Recovery Schoot and 
that unit eventually made contact with 
Jack Browne at DESCO. 
In his 1983 book, Dear Mother, I 
Did Not Dive Into The Ocean Today, 
Buie wrote: "It was fortunate for the 
School that a company was found who 
would make-up so many prototypes of 
different diving systems for us to test. 
We, at the School, only had to tell Jack 
what we wanted and shortly he would 
arrive in Washington with the beast, 
for our test and evaluation." 
In 1993 I interviewed DESCO Vice 
President Bernice McKenzie and asked 
her if she had ever worked on the Buie 
helmets. "Yes I did. I worked on all of 
them. There were not too many made. 
Mr. Buie was at the plant and we made 
them according to his instructions. 
The first few we made were tested and 
were not exactly what he wanted. One 
morning we came in and ripped them 
all apart." 
More of the interview can be found 
in Historical Diver, issue #1. 
It is possible that this helmet is 
a prototype that survived, as the 
recirculator is a lot different in design 
than the final production one . .a 
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~~ VINTAGE SCUBA -~-
DiveWatc 
FrtJ~tUNd~c~~ 
By Ed La Rochelle 
I don't have to dwell on how man has always had a love relation with all 
styles and makes of watches, history tells that story quite well. And for the 
divers watch there's no exception. Let's take a step back in years to get an 
understanding of how the dive watch came to its TIME. .. 
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The pocket watch was the accepted portable timepiece at first and was carried into every imaginable environment. Some designs for 
protecting the movement included placing a sealed cap 
over the crown, to placing the entire pocket watch into a 
protective case. 
When the wrist watch came onto the market, it 
overwhelmingly became the preferred choice for a 
portable timepiece. (Kind of the same way the single 
hose regulator put an end to the double hose regulator.) 
The means for protecting the movement on a wrist 
watch became a high priority for manufacturers since 
the wrist watch is so much more exposed than the 
pocket watch. World War I would greatly speed up the 
development of wrist watches that would be resistant 
and waterproof 
Post war wrist watches would have great features 
and benefits, such as wearing your watch while 
swimming, snow skiing, hunting, etc 
Prior to World War II the Italians had Panerai 
engineer a pressure proof watch for their frogmen. The 
movement would be provided by Rolex. The Italians 
would share this watch with the Germans, and for most 
of World War II this would be the watch of choice for 
their frogmen. 
When the US entered the war in Europe, the US 
Navy put out contracts to Hamilton, Elgin, Waltham 
and others to develop a watch that would be pressure 
proof The two most used would be models by 
Hamilton and Elgin called the canteen watch. These 
watches would be used heavily in the Pacific campaign 
bytheUDT. 
In addition to being pressure proof these watches 
also had a feature called the HACK, which meant you 
could temporarily stop the watch in order for everyone 
involved in a particular mission to synchronize watches. 
The US frogmen (UDT) of World War II were surface 
swimmers and would breath-hold dive to set charges in 
shallow waters. The HACK feature was most valuable 
for co-ordination between the officer in charge (OIC) on 
board the pickup boat and the fuse-puller frogman still 
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Jabu Wolffe th~ famous Swimmer and trainer of Chanod 
says "the Role:x 1 Oyste r' is the only watth I h•v~ known th• t 
widut.nd the sever«: conditions experienced during long 
In trlining when precise timin!J is so important I can always 
my ' Oyster. ~ The w• ter or the sand •nd salt air do not 
in the slightest, and it can be worn for hours: without the 
sign of trouble. M in W est • nd I frequently spend long 
in the sea during training, and the 1 Oyste r ' always goes in 
in the water. Other Navy departments like the Explosive Ordinance 
Disposal (EOD) teams also used the canteen watch. 
BI G CHANGE IN DESIGN FOR THE DIVE WATCH 
The dive watch as we know it today was influenced by changes 
from the Korean War UDT units. SCUBA was now a big part of the 
UDT and the canteen watches left over from World War II were not 
well suited to their needs. 
The Hamilton canteen watch was very difficult to read 
underwater and hard to set with its small crown. The Elgin canteen 
watch was used for a while, but it lacked the features that were 
needed. Divers were required to rendezvous with submarines while 
submerged in open water, so timing and exact location had to be 
precise. 
As counting a diver's kicks for in-water distance was difficult, 
divers were taught to know how far they would travel per minute 
in time. Therefore a watch had to be big and easy to read while 
traveling in dark or murky waters. Secondly, the diver needed to 
keep track of bottom time to not over-stay the allowed depth/ time 
limits. Hence the bezel was incorporated onto the diver watch, 
allowing the diver to set the bezel at the start of the dive for an easier 
read of time limits, without interfering with actual time. In 1953 
Rolex came out with the first of its Submariner model, which was 
later followed by the Rolex Tudor. 
Blancpain came out with the Tomek- Rayville and the 
Blancpain MILSPEC. Other manufacturers quickly came on board 
to the new design and so started the diver watch as we know it 
today. Throughout the 1950's just about every watch manufacturer 
had a diver watch in their line-up. Doxa, Omega, Zodiac, 
Waltham, Bulova, Gruen, Hamilton, Elgin, Longines, Wittnauer, 
Seiko, and more. 
The Depollier Waterproof 
and Dustproof 
Strap Watch 
........ -
Depollier case and Waltham movement. Courtesy AI Betters. 
Hamilton canteen on left, Elgin canteen on right. Courtesy 
AI Betters. 
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!950s-era ads from Blancpain (below) 
and Rolex (right). 
Enicar dive watch ad . 
U. S. DIVERS WATCHES 
ARE FULLY GUARANTEED 
WARRANTY 
U. S. DIVERS COMPANY warrants 
each new watch to be free from de-
fects in material and workmanship 
and guarantees its performan ce 
under normal use and servi ce for a 
period of one (1) year from date of 
purchase. Guarantee excludes any 
damage resulting from neglect, acci-
dents or improper usage, alteration 
or attempted service from a source 
other than U. S. DIVERS. Guarantee 
is effective only if watch is returned 
with crown. crystal and case intact 
to U. S DIVERS, 3323 W. Warne r 
Avenue, Santa Ana , California . 
2. 
3. 
4. 
5. 
6 . 
7 . 
The sport diving industry didn't start 
advertising dive watches until around 1957. 
An example was shown in the 1957 US Divers 
Catalog. 
A GOOD RUN FOR THE DIVE WATCH 
Dive watches would remain an important 
part of diver instrumentation well into 
the early 1990's. However, as technology 
advanced, dive computers would fill the 
diver's need and the dive watch would no 
longer be a vital instrument. 
Today, the dive watch falls primarily into 
two categories: a status symbol or a collectible 
investment. If you want to strike up a 
conversation about diving, wear a nice state-
of-the-art Rolex, IWC chronograph, Doxa 
Pro sub, Seiko, Bund, Tag Heuer, Movado, 
or one of many other impressive diver model 
watches. 
If you're a collector, there are many price 
ranges you could follow. For a cool $60,000 or 
so you may be able to land an original WW 
II Italian Panerai, or an original1953 Rolex 
Submariner model 6200. Many of the high 
end 1950s and 1960s dive watches are getting 
good prices, and have great investment value, 
as they become more in demand by interested 
collectors or someone wanting a nice vintage 
dive watch. 
When I read the Karl Shreeves article 
SERVICE POLICY 
At t he end of the first year of use an add 
warranty may be obtained by returning the 
DIVERS at 3323 W Warner Avenue. Santa 
U. S. DIVERS will clean . oil and reseal the 
cost of $10.00 and re- i sue a new one 1 l 
US Divers catalog 1962 with chronograph, automatic watches, and Movement by Blancpain. 
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Benthos 500 watch and 
ScubaPro Catalog from 1970. 
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DOXA promotional painting. 
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History on my Wrist in issue 59 it got me thinking 
about the memories I have of my first dive watch, the 
Aqua Star Benthos 500. I purchased it in 1970 when 
I was a newly certified instructor. It served me well 
for 25-plus years as a dive instructor, dive leader and 
pleasure diver. In 1994 I received the SSI Pro 5000 
dive award, so I guess my watch should also get some 
kind of award. 
I still have the watch. It never flooded and it still 
runs, but now it sits in a glass display case along with 
other dive memorabilia. I always wore it with the 
optional wide leather wrist band - and fortunately, 
back then, I had purchased two of these leather 
bands, and one I put away and never used. So now 
the watch is woven onto it. Like Karl's Aquadive 
watch, my Benthos will never see another dive, but it 
sure brings back great memories whenever I pick it 
and strap it on. 
I'm sure many other HDS members have some 
great stories about their personal dive watch or 
collection. I encourage you to send in your article and 
share the story with us. 
I want to thank AI Betters for helping me with this 
article by providing information about the UDT and 
the use of dive watches. AI was a US Naval officer 
and a team leader in UDT 1 in the Korean War. AI 
had the opportunity to do many trials with dive 
watches and other instruments for evaluation, as well 
as using them on combat missions. AI owns a world-
class dive watch collection, and several of them are 
personal watches he wore during his UDT years. a 
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1HE SUBMARINE LENS 
The History of Underwater Photography and 
Cinematography in Italy 
S&ritvt/tu fo:Jff& C~ffs; Jwlwu 
By Dr. Alberto Romeo Imola: 
Editrice La Mandregora (2009) 
ISBN 978-88-7586-154-4 
Reviewed by Sid Macken 
(Left) The book's cover. 
(Below) An underwater 
photography club in the 1970s. 
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D r. Alberto Romeo, a noted Italian underwater sports doctor, journalist, and award winning underwater 
photographer, has just released a remarkable 
book on the history of underwater photography 
and cinematography in his homeland. 
My first impression upon receiving the book 
was that it had a nicely laid out cover, which is 
soft bound but with a protective plastic coating 
that should keep the cover looking bright. The 
content is 430 pages of heavy weight paper, 
and with lots of black and white photos. The 
main body of text is in Italian, but Dr. Romeo 
has very thoughtfully laid out the text for what 
he states are "foreign readers." Doctor Romeo 
explains that a complete translation was not 
possible and every effort was made to include 
the most important and interesting events in the 
translation. 
Each photo is also captioned in both Italian 
and English, and several of the chapters 
are followed by an English translation. It is 
therefore easy, when reading the translation, 
to turn back and find the accompanying 
photos. As the author explains: "For Italians 
one of our biggest problems, for the dissemination 
of our ideas and achievements, has always been our 
language. Spoken only by a small part of the world 
population .. ... .... ! wanted an English translation to 
have a wider audience abroad. " 
Furthermore, Dr. Romeo realized there 
is an imbalance between the broadly known 
achievements of the French, in relation to diving 
and underwater photography, and the equally 
significant, but lesser known, achievements of 
his countrymen. With this excellent book he 
hoped "to reverse this trend a little" and he does 
so quite nicely. 
The book contains only three main 
chapters. The first is a very brief description 
of the evolution of underwater cameras and 
housings. The second chapter makes up the 
bulk of the book and is a chronology of the 
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important events in underwater photography and 
cinematography that occurred in Italy between 
1932 and the 1980's. A synopsis is given for each 
decade and followed by a year-by-year account 
of the most significant events. The third chapter 
is a short coverage of 150 years of general Italian 
diving history. 
There are additional details on certain events 
such as Bruno Vailati's 1952 and 1953 expeditions 
to the Red Sea. About 250 splendid photos display 
a collection of vintage diving and underwater 
camera equipment, many of which have not been 
seen outside Italian publications. Dr. Romeo 
acknowledges that his research of the very early 
years is incomplete, but then he painstakingly 
details what he has clear information on. From 
the very first underwater photos and film shot 
by Italians in 1932 through the 1980's, the book 
lists events and (by name, year, and often type of 
photo equipment used) individuals who pioneered 
Italian underwater photography. 
The two firsts that he can attribute to 
individuals, by name, are Victor de Sanctis' s 
underwater films shot in a pool in 1935 and 
Raimondo Bucher's still photographs from 1942. 
That many of his countrymen's accomplishments 
have been eclipsed in the public eye by the French 
can be seen in the fact that few people outside Italy 
are aware of Francesco Alliata's 1946 film Cacciatori 
Sottomarini (Underwater Hunters) filmed in 35mm 
--· ·· Contact us for 
KMDSI Helmet 
Availability 
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(Left) 1946, Francesco Alliata 
filming a scene from Vu/cano. 
(Below) 1952, Victor DeSanctis 
filming Trieste. 
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(Above) 1946, Francesco Alliata 
filming with his custom 35mm 
motion picture camera housing. 
(Below) 1954, Victor DeSanctis 
with Focascaphe housing and 
Ivanoff corrective lens. 
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with an original soundtrack and professional 
editing. Bruno Vailati' s film Sesto Continente 
(Sixth Continent) released in 1954, two years 
before Cousteau' s Silent World, is another little 
known film outside of Italian diving. 
Reference is also made to the 
extraordinary list of Italian photographers, 
cinematographers, producers, directors and 
divers who were involved in early Italian 
underwater film and photography. That list 
includes the likes of actresses Anna Magnani 
and Sophia Loren, actor Rossano Brazzi, and 
many more. Dr. Romeo's pride in his nation's 
achievements comes through clearly in the 
text, and is revealed at the national level in the 
importance the Italians place on underwater 
sport, of which underwater photography 
is considered a part. Underwater photo 
competitions have existed in Italy since 1950, 
and include both individual and team events. 
Half of the 1959 Italian national spearfishing 
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team were also accomplished underwater 
photographers. 
Some of Dr. Romeo's assertions as to who 
did what first may be open to discussion 
(but that's the curse of any writer of history) . 
Considering the scope of this book, the care 
and attention to detail with which it is put 
together, and the supporting collection of 
photographs, it is hard to find fault with it. 
For those of us who follow diving history, 
and particularly the history of underwater 
photography, this book is certainly an eye-
popper and is an invaluable resource to 
anyone studying the origins of what is now a 
worldwide art form. 
The book can purchased directly from 
the publisher, Editrice La Mandragora, 
via internet at the following link: www. 
editricelamandragora.it/ it I schedalibro. 
asp?collana=17&numero=47, or by contacting 
info@editricelamandragora.it. & 
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Young Scientists 
By Peter Jackson 
L ooking back over the last few issues of this column, one might be forgiven for thinking that the young readers of the past were fed entirely on a diet of adventure 
stories. Of course this was not so. In Victorian and Edwardian 
times particularly, the practical education of the young was 
taken very seriously and educational books abounded on 
every subject, particularly those which encouraged an interest 
in science, engineering and the natural wonders of the world. 
Such books would often describe the diving bell, the pearl 
and sponge fisheries, the building of harbours and bridges 
and the salvaging of wrecked ships or their cargoes. It is not 
surprising to find that these subjects were sometimes reflected 
in the decoration of the book covers and I hope you enjoy the 
examples we have shown here. ,a 
(Above) Chemistry 
and its Mysteries, by 
Charles R. Gibson. 
Seeley, Service & Co. 
Ltd. London 1919. 
(Right) Neptune's 
Garden, by LR 
Brightwell. Sir Isaac 
Pitman & Sons, Ltd. 
London 1937. 
(Left) The Marvels 
of Chemistry, by AT 
McDougall. Sir Isaac 
Pitman & Sons, Ltd. 
London 1931. 
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American Commercial Diving Schools 
Art Broman, Torrance Parker, Gus Clemens 
and the Commercial School of Deep Sea Diving 
Fall 2009, Volume 17, Issue 4, Number 61 
Father and Son 
Divers: Jim and 
Art Broman 
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Torrance Parker and Art Broman founded the Commercial School of Deep Sea Diving, Inc. in December 1959. They did this because 
both were suffering from severe spinal cord 
injuries with paralysis in their lower extremities 
after getting the bends in 220 feet of water. They 
were in bad shape, and unable to dive. In the mid 
1960's, Torrance began getting the use of his legs 
back so he left the school to begin diving again. 
This is when he gave his interest to Gus Clemens, 
who went to the school to work with Art. A 
high percentage of the school's graduates were 
journeyman pile-buts from the local Pile Drivers 
Bridge, Dock and Wharf Builders Union #2375. 
The accompanying photos are of my first heavy 
gear dive when I was 18 years old. They had the 
diving barge across from The Reef Restaurant in 
Long Beach, California, close to where the Queen 
Mary is now docked. After building and operating 
an international diving company, and working out 
of Australia, New Guinea, Africa, USA, Singapore, 
and South-East Asia, it is now funny that this is 
where I made my first hardhat dive. Some years 
later it is where I also made my last hard hat dive, 
on the Queen Mary. 
I can remember Torrance Parker throughout 
my life. In fact, talking with Torrance recently, I 
said, "We go back a long way." He said, "Yes, I can 
remember the first time I met you was in your dad's 
garage and you accidently drank gasoline from a can." I 
was around three then. 
At that time, Torrance was one of the best 
divers in the business and worked on the big 
jobs, and was, of course, top diver at Todd 
Shipyards also. Over the years Art and Torrance 
completed many big jobs between them. They had 
a friendship built on mutual respect that endured 
over many years. In those days, and to this day, the 
divers were a competitive lot, but Torrance Parker 
was one of the ones that just about everyone 
has had good things to say about, including Art 
Broman. 
When Art passed away Torrance attended the 
funeral at Fort Rosecrans in San Diego, California. 
Art was buried at the family grave alongside his 
mother, father, and two brothers. All his family 
were in the Navy including his surviving sister. 
Outside the area where Art's service was to be 
performed, I saw a group of men walking towards 
me. About 30 yards away they stopped. Torrance 
Parker yelled to me, 'Jimmy?' I yelled back, 'Yeah, 
it's me.' - I look a lot like my father. I think they 
were checking to make sure it was me not Art. 
Torrance led the divers and union men to give 
Art his last respects. My family will always thank 
Torrance and all the men for showing Art that 
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respect. I then went out on my own to carry on the 
diving tradition. 
I feel proud that I was also part of the first father 
and son team of commercial hard hat divers, Jack 
Fonner, Sr., and his son Jack, Jr. I also became friends 
with their beautiful wife and mother, Lil. I had tended 
Jack Sr. on the San Mateo Hayward Bridge and Art 
had the complete underwater contract for all the 
underwater foundation on that bridge construction. 
There was a tremendous amount of underwater 
burning on that job. Jack Sr.'s job was to stab inside the 
grid of a 180 foot H-beam then pack sandbags around 
the gaps on the bottom, and I was his tender. They had 
a specially designed pile driving rig, just to handle that 
job. It went in a circle on rails just like the grid was 
underwater. I became very close to Jack Sr. and Lil at 
that time. 
There were several other father and son diving 
combinations in southern California, including Jiggs 
Jackson with two diving sons David and James Jr., 
Al Hanson and his son John, and Charles Lindquist 
and his son Charles Jr. They did a lot of underwater 
construction. Young Charles also did work in Alaska 
for the oil drilling companies. Shortly after that job, I 
had my first commercial hard hat job at Moss Landing 
working for my godfather Scotty Chisholm. I took 
Scotty's place as the inspector for Pacific Gas and 
Electric's Outfall. But that is another story. 
I thank Torrance, Art, and Gus for having the 
Commercial School of Deep Sea Diving, Inc. and I also 
want to thank the Historical Diving Society for being 
there for us to tell our stories. 1-
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IJ VINTAGE PATENIS : 
By lames Vorosmarti, MD 
Before 1856 various attempts were made to build suits to protect the diver from the 
pressure encountered in submerging. 
It was not until1856, however, that 
a fully armored suit was designed 
and patented. This patent, by Lodner 
Darvontis Phillips was entitled 
"Submarine Diving Armor" and 
assigned patent number 15,898 on 14 
October 1856. Phillips was a resident 
of Chicago who was also a designer 
and builder of submarines. 
Unfortunately, the original 
drawings for this patent are very 
small and almost impossible to read 
without a magnifying glass, so my 
usual practice of using the numbers 
and letters to identify specific pieces 
of the apparatus will not be used. 
Also unusual is the fact that some of 
the drawings are labeled as Figures 
and some as Numbers. Figure 7 is 
mistakenly labeled and should be 
Figure 6, as it is referred to in the text 
as this and there is no other Figure 6 
in the drawings. 
The main body of the armor 
(Figs. 1,2, and 3) was a cylinder made 
of boiler iron and large enough to 
enclose an operator from over his 
head to below his hips. To the upper 
end of the cylinder was fixed a 
domed head of cast iron which had 
a "manhole" with a removable cover for 
entering and exiting the armor. This cover 
was bolted to the head over a gasket of 
leather or India rubber to seal the joint. It 
could be unbolted from either the inside 
or outside. The bottom of the cylinder 
was closed with another domed cap in 
which two circular openings were cast 
with flanges to attach the legs of the armor. 
No specifications are given as to how the 
shoulder ball and socket joint was designed, 
but from the poorly detailed drawing it 
appears to be similar to the ball and socket 
assemblies for the protruding tool rods in 
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the main body (described below). The arm 
pieces were cylindrical with the lower end 
fitted with a ball and socket joint through 
which the operating mechanism for the 
pincers or nippers protruded. The arm was 
allowed motion at the shoulder and elbow 
and was held to the main body by straps 
which extended to the lower arm to hold 
the assembly together. These straps were 
anchored to each other and the arm and 
main body by pivots to allow motions in all 
directions. The openings for the legs were 
specified to be cast into the cylinder. The 
legs were similarly constructed with the 
straps pivoted to allow motion at the knees 
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and hips. The ball and socket joints 
were covered with leather or some 
other waterproof elastic material 
to prevent leaks into the suit. The 
ball and socket joints in the legs are 
shown in the two upper left hand 
drawings labeled No. 1 and 2. 
In addition to the pincers at 
the ends of the arms, two others 
were provided on long rods 
which penetrated the front of the 
suit. The system for these and the 
arms was the same. The assembly 
was a hollow rod to which was 
affixed, on the outer end, one fixed 
tong and one movable tong. The 
movable tong was operated by a 
hand grip inside the suit pushing 
a rod through the hollow tube and 
moving the one tong against the 
other. This is similar to the long 
tools used in old shops to reach 
merchandise on high shelves. To 
allow motion of the entire assembly, 
it passed through the center of the 
ball which was held in a socket 
made up of leather seals held to the 
exterior and interior of the arms 
or suit by bolted flanges . This is 
illustrated in Figure 6. 
To the rear of the main body 
of the suit was attached a tank of 
cast iron made to fit the curvature 
of the main body. This was for a 
supply of compressed air if needed by the 
operator. Two "elastic" hoses contained 
in a covering reached to the surface. One 
supplied air and the other was used for 
exhaust. Both of these hoses were valved 
and operated by the diver. According to the 
patent, the exhaust line could be used for 
communication to the surface by voice, or 
by code using discharges of air. 
Two glass lenses were inserted in the 
front of the body. The upper was to allow 
the operator to see outside and the second 
was to allow light from a small lantern in 
the suit to illuminate the work area. The 
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lamp appears to have been enclosed in a separate box and was fitted 
with a small pipe to allow air from the suit to enter the box. This was 
valved so the air source could be cut off. There is no mention of what 
was supposed to happen to the exhaust from the burning lamp. 
The suit is provided with a finned wheel or propeller at the front, 
operated though a watertight packing by a crank inside the body. 
The axis was hollow and fitted with an interior spindle so that, if 
necessary, the operator could, with the spindle, push the propeller off 
of the axis. From drawing No. 4 it is not obvious how this was done. 
The purpose of the propeller was to enable the diver to maneuver for 
short distances. 
What appears to be an inflated balloon attached to the top of the 
suit is just that. It was made of India rubber and covered by a netting. 
Normally deflated, it could be filled with compressed air from the 
exterior air chamber on the back of the body to allow the operator to 
control the buoyancy of the device or rise to surface in an emergency. 
The operator was provided with a leather "girdle" to hold him 
steady when using the tools or maneuvering the suit. This is not 
described. Three pad eyes were attached to the top of the suit. The 
two on the edges were for maneuvering the suit. The one in the center 
was for the main lifting cable. It was in the form of a bolt which could 
be removed from either the inside or outside of the suit, although I 
cannot imagine why the operator would ever want to remove it. 
This is a very credible attempt at designing a fully armored suit. 
Unforhmately, there is no record that it was ever built and used. In 
addition to fully protecting the operator it contained one major idea 
which was incorporated into later armored suit designs. This is the 
use of the ball and socket joints. If this suit had been built it probably 
would have pointed out the problems with these simple joints: that is 
that they tended to bind and become unusable under high pressure 
and that the protective covering of the joints could be pushed into the 
joint to render it inoperative. It was not until many years later that this 
problem was fully overcome . .& 
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Helmet Auctions 
By Leslie Leaney 
AMERICA -
DESCO Abalone helmet. 
Unused fully tinned and in 
mint condition. Appeared to be 
recently manufactured but with 
an early "Salvage" not "Supply" 
brass manufacturers tag. 
Sold $3,851 
Miller unn 1 
III. All the copper had been 
chromed and the original 
glass replaced with plexiglass. 
Appeared in very good 
condition with both weights. 
Sold $3,575 
Morse USN Mark V serial 
number 708 date 5/22/42. No 
tinning but appeared complete 
and 1n good condition. 
FTMR $2,850 
Morse Shallow water diving 
helmet serial #6153. Well used 
but complete with weights. 
Sold $3,500 
Schrader USN Mark V serial 
#232A, date June 1942. 
Polished finish but appeared to 
be complete and in very good 
condition . 
FTMR $6,000 
Schrader USN Mark V serial 
#451A date August 1942. 
Retained a lot of its tinning, 
but missing straps and nuts. 
Appeared in good condition 
but with transceiver housing 
blanked off and a commercial 
Morse comms inlet. 
Sold $5,000. 
lntemet auctions and sales during recent months. Prices are rounded to the next highest 
dollar. The content of this column is provided in good faith by members for general interest 
and is not a definitive guide. Vendors' opinions of what items are, and what condition is, are 
not consistent. The HDS USA and JDH are not responsible for any errors in descriptions, 
listings or prices. Items that failed to meet their reserve have their highest bids listed. 
Schrader serial 
#536A date September 1942. 
Missing front port securing bolt 
and nut. Very heavy patina 
showing some corrosion . 
Dented bonnet. Stated as being 
recovered from USN scrap by 
the seller's father who was a 
medical officer/instructor at the 
New London submarine escape 
tower. The helmet had been 
in the fam ily for 50 + years. 
FTMR $7,550 
Snead sha llow water helmet. 
Second style, missing port 
glass. 
Sold $1 ,702. 
ITALY u 
Galeazzi Marina, stated as 
matching serial number 33:47. 
A very early model without 
the weight studs on the 
breastplate. Well described and 
appeared complete and in good 
condition, with no patina, and 
showing a bright copper finish . 
Located in Spain . 
Sold $9,100. 
Galeazzi Marina. Serial number 
looked like 33:734. Missing 
the weight lanyard hooks on 
the bonnet. Polished finish 
and appeared to be in very 
good condition. No bids on an 
opening bid of $7,000. 
UNITED KINGDOM ~ 
Siebe Gorman & Co Patent 
stamped breastplate 3 light 
12 bolt helmet. Stated as 
matched serial #3405 . Missing 
straps and nuts. Large repair 
to the front right of the bonnet. 
Located in Estonia . Sold $513 
Siebe Gorman 3 light 12 bolt 
serial #19766 on #19765 . 
This helmet was from near 
the end of the company's 
production and had the last 
style of manufacturers plaque. 
Refurbished and polished by 
DESCO. Appeared in very good 
condition without air channels . 
Sold $4,600 
Siebe Gorman & Co. Ltd. -
Heinke harbor helmet. No 
external tinning and appeared 
in mint condition. The listing 
stated that it was from the 
seller's collection and that 
"It seems that the helmet 
has never been in the water," 
and that the seller did "not 
have any further information 
about the age and history of 
this hat!" One knowledgeable 
collector contacted the Society 
and felt that the helmet 
"was a reproduction made in 
Poland." There was no further 
information available at press 
time . Located in Germany. 
Sold for $6,999. 
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Scuba Auctions 
By Ed LaRochelle 
KNIVES 
Gerber "Neptune" divers knifek 
sheath, and box, new old st()C , 
a limited run. Very harcj to find 
this complete and condttton, 
circa 1970. 
$1,850 
Puma "Frogman" Model. 6334, 
NATO military issueJ kntfe and 
sheath in very gooa unused 
condition, extremely rare 
model-4 Circa pre-1964. 
$1,52/ 
Puma "Capri" Model 6361;!, 
divers knife and sheath, tn very 
good unused condition, limited 
run quantity UNK. Circa 1960s. 
$1,225 
GAUGES 
ScubaPro "AquaStar" 
temperature gauge accessory 
for watch strap or worn by 
itself, circa 1970-75. 
$69 
Sportsways "Navy" Depth 
Gauge model 1406 0 to 150 Ft. 
circa 1961. 
$92 
WATCHES 
DOXA Sub 300T "Divingstar" 
divers watch with yellow face, 
unusual model. Circa 1970s. 
$1,711.50 
TANKS & PACKS 
Aqua-Lung Tank, harness and 
box, all anginal never used. 
Manufactured by PST for Diving 
Corp. of America (DCA). Tank 
stamped Aqua Lung 1g54. 
$326 .50 
Dacor "Nautilus" divers tank 
~ack and buoyancy system CVS) Constant Volume ystem, circa 1979. $272. 
MASK & FINS 
US Divers "Professional" wide 
view mask, new old stock, circa 
1960-62. $215 
Voit B9 mask blue like new with 
box and papers, circa 1960 and 
was _pogu lar for several years. $220.8 
Owen-Churchill "Swimfins" The 
original Owen-Churchill fins 
green (pre Voit). With .o.rigin<;ll 
E>ox in very good condttton, fins 
fair conditton, circa early 50s. $373.50 
REGULATORS 
Healthways model SCUBA (first 
generation) s/n 15010hctrca 
1957-59, complete wit H9pe 
page mouthpiece and ongtnal 
box, advertised as new never 
used. $239.25 
:·,. AUCIION REPORTS IJ. 
~----
La Spirotechnique "Narghile" 
two hose regulator for flookah 
diving . Clean lab~l.(hard to 
find in good condttton) s/n 
unknown. All-original circa 60s. 
$400 
MSA regulator (Mine $afety 
Appliance), complete tn very 
good condttion, tncluded is the 
tank valve and nose clamp, 
circa 1940s. Note: you can 
read more about thts regulator 
in the HDS Journal Winter 2008 
issue, by Keith Gordon and 
Peter Dick. $224.75 
Nemrod Snark III Silver, with 
schematic advertised as new 
never used, s/n Unknown. 
Circa 1970s. $226. 
US Divers "Aqua Lung" green 
label s/n 9589 with incorrect 
hoses and mouthptece, Can 
and label very clean, ctrca 
1953. $581.85 
US Divers "Aqua Lung" blue 
label s/n 24251 with later 
model hoses and r)louth_ptece, 
Paint on label comtng off, ctrca 
1954/55. $172.50 
US Divers Model "D0" over-
pressure breather wtth 
MISTRAL label over tag, s/n 
36552. Clean can, tag and 
label incorrect hoses and 
mouthpiece, circa 1956/57. 
$338.30 
US Divers Model "DY" Jet Air 
with black plastic case all . 
original hoses and. r:nout~ptece 
in very good condttton, ctrca 
1957. $285 
US Divers Model " DW" Stream 
Air s/n 62676 all original in 
fair to good condition circa 
1956/57. $280 
US Divers Model " DA" s/n 
207643 with yellow hoses & 
black mouthptece, Original box,~. 
good condition, circa f960 . $3u1 
Another one from same seller 
with s/n 217050 in same 
condition with box. $301 
US Divers Model 1046 "Royal 
Aqua Master" s/n 14xxx a! . 
anginal in very good condttton 
with clean chrome and label, 
circa 1966/67. $471 
Voit "Voit Lung" Model V1 green 
label over pressure breather 
s/n 7343 with clean label and 
fair chrome can, incorrect 
hoses and mouthpiece, circa 
1955/56. $411.50 
Voit "Polaris 50" Model V22 s/n 
1860 all original and in fair to 
good conditton, circa 1962. 
$334 
Voit "Polaris 50" Model V22 
s/n 2567 with replaceme!lt . 
hoses, chrome and label tn fatr 
condition, circa 1962. $312 
Voit "Polaris 50" Model V22 s/n 
14xx with incorrect hoses and 
mouthpiec~ _l abel .and chrome 
in fatr condtbon, ctrca 1962. 
$255 
Voit "Navy" Model V66 s/n 
2086 with very clean chrome 
and label, all original in very 
good condition, circa 1963/64. $355 
Voit "Trieste II Model R22 
s/n 00994 all original, hoses, 
chrome and !abeT in good 
condition, circa 1967: $285 
See more Scuba Auction results 
at www.hds.orgjscubaauctions 
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lllSTORICAL DIVING SOCIE'I'Y 
U.SA. 
(Clockwise from top) Viktor with 
Sylvia Earle. 
Viktor with sculpture of Ron and 
Valerie Taylor. 
Jacques Yves Cousteau. 
Man of Honor, Carl Brashear. 
Google CEO Eric Schmidt. 
Viktor and Jim Clark with Stan 
Waterman's statue. 
40 
www.hds.org 
I n prior issues we have recorded the work of diving sculptor Viktor, who has in recent years produced a series of granite sculptures of various pioneering divers. 
The series is titled Ocean Pioneers and includes several 
sculptures of divers who are members of the HDS Advisory 
Board, such as Ron and Valerie Taylor, Stan Waterman, 
and Zale Parry. In August 2009 Viktor invited HDS staff to 
Coogle Headquarters in Mountain View, California to attend 
the unveiling of his sculptures which were displayed around 
Coogle's grounds. We were happy to accept and headed 
north to meet up with the various other HDS members who 
were also attending. 
The first indication that this would be no ordinary 
"office" visit was when we arrived at Coogle and were 
directed to their valet car parking service. After saying 
farewell to the car for the day we made our way towards 
the reception counter. The most immediate thing I noticed 
among the throngs of staff relaxing around the grounds 
was that it was almost impossible to see anyone who looked 
aged over 30. And a good portion looked aged under 20. 
This youthful presence was consistent through the entire 
company. 
Once at reception my attention was drawn to the full-
size replica of Virgin Atlantic's Spaceship One hanging from 
the ceiling. Not your usual office decor. But Coogle HQ is 
not your usual office building. The offices and grounds are 
something like a cross between an adult playground and 
health spa, interspaced with high-tech computer stations. 
Pets are encouraged so there seems to be a friendly dog 
around every office comer and multi ethic restaurants supply 
an exotic feast of complimentary food. But a picture is worth 
a thousand words, and I encourage you to go to the Bulletin 
section at www.hds.org which has a link to an overview of 
Coogle's operations. 
Viktor's event began with Coogle's CEO Eric Schmidt 
giving the opening introduction and making reference to the 
beginnings of Coogle Oceans and their plans to expand the 
awareness of the world's ocean environment. Viktor then led 
the attendees around the grounds, stopping by each covered 
statue to give details about the diver portrayed. 
The statues of Sylvia Earle, Jean-Michel Cousteau and 
Phil Nuytten were unveiled individually by those divers 
and each delivered a few pertinent comments on Viktor's 
work and art. Stan Waterman was represented by Jim Clark 
who unveiled Stan's statue, while Jean-Michel unveiled 
those of his father, Jacques Yves Cousteau and his brother 
Philippe Cousteau. Other statues included Zale Parry, Carl 
Brashear, Lloyd Bridges, and Ron and Valerie Taylor. Viktor 
is currently working on a statue of Hans and Lotte Hass and 
we will update that project in a future issue. 
More information on the event and Viktor' s work can be 
found at www.vuam.com. & 
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Fall 2009, Volume 17, Issue 4, Number 61 
Helmet Inventor Bob Ratcliffe inducted into Commercial 
Diving Hall of Fame at Underwater Intervention 2010 
(Below) Figure 2 
Santa Barbara's Bob Ratcliffe is best known in commercial diving circles as the developer of the 'Rat-Hat'- a decades- long mainstay of saturation divers 
working for Oceaneering International Inc., currently one of the 
largest underwater operations companies in the world. 
A large crowd gathered at the Association of Diving 
Contractors International's annual awards banquet to honor 
Ratcliffe and another award recipient, Bud Mills, for their 
significant contributions to the commercial diving industry. 
The 'Rat-Hat' is an exceptional piece of equipment 
designed primarily for use with oxy-helium mixtures at the 
extreme depths encountered in commercial oil-field diving. 
In 1965, Ratcliffe was part of a newly formed oil-field diving 
company called California Divers Inc. He and his partners Lad 
Handelman, Gene Handelman and Kevin Lengyel had been 
among the first to use SCUBA demand regulators grafted 
into lightweight 'hard-hat' diving gear to replace the US Navy-
influenced gas 'recirculator' helmet systems in use at the time. 
An oil-field diving innovator, Danny Wilson, had recognized the 
potential of a demand system to provide zero C02 levels in the 
helmet and employed Bob Ratcliffe to assemble some of the 
early prototypes. That same year, Cal-Dive had an opportunity 
to work in the Gulf of Mexico with 'World-Wide Divers Inc.'- a 
gulf coast diving company headed up by Mike Hughes and 
Johnny Johnson of Morgan City, La. The work entailed a 
massive deep-water clean-up of production platforms and 
rigs damaged by hurricanes 'Camille' and 'Betsy'. Ratcliffe 
had worked for years as a commercial abalone diver off the 
California coast - using both hard-hat gear and lightweight 
(Left) Figure 3 free-flow masks, dry suits and flippers. The mobility of the 
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mask-gear was an obvious advantage but the warmth, 
buoyancy control and excellent communications in the hard-
hat gear made it the choice for most commercial diving tasks. 
Ratcliffe had previously built a hybrid system that joined a 
full-face abalone mask to a SCUBA demand system for use 
out of 'Purisma', one of the first diving bell systems to use 
oxy-helium lock-out divers for deep oilfield work. The demand 
mask worked well, but the communications were poor. Bob's 
answer was to join the demand mask to a fiberglass shell to 
make a lightweight helmet that had both demand and free-flow 
capability and the same great communications that were key 
to the hard-hat diver's reputation for productive work. The 
result was called the 'Rat-Hat'. 
The prototype Rat-hat was brought to the gulf in 1965 
and performed perfectly, allowing the World-wide Divers/Cal-
Dive joint venture to use oxy-helium on the deep sections of 
the rig clean-up. The Rat-hat provided good communications 
coupled with great mobility and was an immediate hit. Ratcliffe 
is quick to point out that a good lightweight helmet was already 
being produced in the gulf- by the late Joe Savoie- but the 
Savoie helmet had only a free-flow breathing system at that 
time and so, was not suitable for use with expensive oxy-
helium gas. The Savoie helmet did give gulf air-divers good 
communications, though - compared with the small 8 ohm 
speaker set into the center of a Desco or Scott full-face front 
port- with no provision for ear phones - that was the standard 
gulf gear of the time. As Bob laconically put it" You can talk 
at the face port OK, but you can't hear worth a damn through 
your nose!" Figure 1 is the first 'production run' of Rat-hats-
started in Santa Barbara, finished in World-Wide Divers shop 
and produced for several of World- Wide's lead divers. 
In 1966, Cal-Dive teamed with a Canadian group to form 
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'Can-Dive' and in mid 1969, the sister companies formed 
Oceaneering International Inc., and were joined a few months 
later by World-Wide Divers Inc. 
Ratcliffe continued to further develop and refine the Rat-
hat for very deep work and in 1972, the Rat-hat performed 
flawlessly on 'DeepWork 1000'- a thousand foot saturation 
dive series. One of Ratcliffe's break-throughs with his helmet 
was the placement of the entire demand regulator inside 
the helmet- so that the diaphragm had gas on both sides 
and responded immediately to the slightest 'tap' of suction 
on a lip-tube. Gas was provided by a full venturi -jet system 
that gave full gas flow with no need for the diver to continue 
'sucking' -yet shut off instantly if the slightest back pressure 
was provided by the cessation of inhalation. 
The breathing gas system was a finely tuned, 
sophisticated piece of hardware that not only breathed 
superbly, but also could be serviced in the field - even by 
divers! Ratcliffe founded Ocean Development Corporation and 
sold Rat-hats both domestically and internationally, until ODC 
was bought out by Oceaneering International and the Rat-
Hat became proprietary to that company. (figure 2 shows full 
helmet production at UTS, 1978) 
Bob Ratcliffe was one of the original co-founders of 
Commercial Diving Center (now College of Oceaneering) and 
a co-founder of a specialized deep-water ROV and tooling 
company called Diverless Systems Inc., along with Walter 
Grey and long-time partners Lad Handelman and Phil Nuytten. 
He held the position of president of Underwater Technology 
Services Inc., a development and supply subsidiary of 
Oceaneering for more than a decade and was responsible for 
the development of many of the systems and procedures that 
are now standard in the industry. 
Ratcliffe returned to his ab-diving roots for some years as 
a self-employed abalone diver in Australia's lucrative abalone 
harvest industry. Back in California, he founded California Sea 
Farms and ABTEC Sea Farms, raising abalone for the seed 
market (providing seed abalone to other grow-out sea-farms) 
and operated those companies before retiring in 2000. 
On February 9th, 2010, Bob Ratcliffe was inducted into 
the ADCI Commercial Diving Hall of Fame, whose purpose 
is "to recognize and honor the lifetime achievement of those 
individuals whose dedication and accomplishments have 
significantly contributed to Commercial Diving." The award 
was accepted on Ratcliffe's behalf by his friend and partner in 
many ventures and adventures, HDS-Canada president Phil 
Nuytten. 
It's obvious from the foregoing that Bob Ratcliffe was a 
most worthy recipient of this honor, but why does it appear on 
the Historical Diving Society Canada page? 
Simple: When Bob developed a combination Yokohama 
heavy-gear dress and Rat-hat combination with a high flow 
valve in the neck ring that could be opened or closed to 
helmet/suit gas communication, it not only provided buoyancy 
adjustment and warmth, it allowed the diver to work in any 
position without the exhaust gas inflating the suit and causing 
a 'blow-up' (Figure 3) -the first units were tested by Can-
Dive divers working in the freezing waters (29-30 degrees 
F.) offshore Newfoundland, Canada. The Vancouver office 
telexed to ask how well the new system was working the 
rig diving supervisor responded fervently in the positive and 
ended with, "Jaizus, boy, they ought to be makin' Bob Ratcliffe 
an honorary Canadian!" • 
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WALTER "DUKE" PIERCE 
1919- 2009 
The legendary Pierce 
Brothers Abalone dynasty of 
Morro Bay, California came 
to an end recently with the 
passing of Walter "Duke" 
Pierce, who died aged 90 
on October 13, 2009 near 
Fresno, California. 
Duke Pierce was born in 
Gilroy California in 1915 and 
joined his brothers at Morro 
Bay in 1934. He operated 
his brother Charlie's abalone 
boat and soon began diving . 
He bought his own boat in 
1937. Duke retired from 
abalone diving in 1948. 
He also worked as an oil 
patch diver for Bank Line Oil 
Company. When it came to 
diving abalone, Duke Pierce 
was known as the "World 
Champion." During an 8 hour 
dive at San Miguel Island, 
Santa Barbara County, Duke 
harvested 175 dozen and 6 
(175 1/2 dozen, or 2,106 
shells) red abalone. This 
equals an average 22 dozen 
per hour! Duke was honored 
by his peers with a special 
"Champion" belt to document 
the accomplishment. After 
retirement from diving, 
Duke mined quicksilver and 
chrome and owned Pierce 
Construction, located in 
Morro Bay, Sierra Nevada 
and the Central Valley, from 
1958 to 2000. 
Duke was a devoted 
family man. He is survived 
by his wife Glenna (Marian); 
daughters, Trudy Sylvester 
and Vickie Pierce; sons, 
Donald W; Pierce and 
Kenneth J. Pierce; 12 
grandchildren and 27 great-
grandchildren . 
CHARLIE PIERCE 
1915- 2009 
Charlie Pierce was born in 
Pleyto, in Monterey County, 
California on September 6, 
1915 and died December 6, 
2009 at Morro Bay. He was 
94 years old. 
Charlie joined his brothers 
Bill and Les at Morro Bay 
in 1929 after a stint in his 
father's mining operations. 
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He first worked in the 
abalone processing shop at 
580 Monterey Street, and 
later became a commercial 
abalone diver in 1933. In 
their early days, the Pierce 
Brothers harvested Pismo 
clams and abalone off inshore 
beaches and rocks. By 1928, 
Bill Pierce had acquired 
a Schrader diving helmet 
and dress. With a hand air 
pump, they began diving off 
local beaches. However, the 
difficulties of beach diving 
were all too obvious, and by 
1929 they had purchased a 
Siino boat from Monterey, 
followed by other boats. 
Brother Adrian "Dutch" Pierce 
ran the Morro Bay shop in 
1928 and later those at Santa 
Barbara in 1943. 
During WWII, Charlie, 
like many other abalone 
divers, supported the War 
effort, and in 1942 was 
diving for gelidium, a grass 
like shallow water seaweed 
found near Newport Beach 
and San Diego. This was very 
difficult work in heavy diving 
gear. A medical product 
named agar-agar, previously 
imported from Japan, was 
extracted from gelidium to 
aid night blindness in pilots. 
As a result, while taking 
fellow Morro Bay diver Frank 
Brebes's boat home, the 
fishermen, including Charlie, 
stopped at San Miguel Island 
in 1943 and found huge red 
abalone just waiting to be 
harvested. These events 
brought about abalone 
fishing and processing 
operations at Newport 
Beach and Santa Barbara. 
Pierce Brothers Abalone 
moved south in 1943 to fish 
the northern and southern 
Channel Islands. 
Charlie retired from 
commercial abalone diving 
in 1957. For a short time, 
he worked in the offshore 
California oil patch as a diver 
for Standard Oil. After an 
injury caused by a broken 
cable, Charlie joined his 
brother Duke's construction 
company, building and paving 
roads. Later, Charlie would 
-. IN MEMORYIJ 
return to gold mining and ore 
drilling in the Owens Valley, 
Arizona, and Nevada . 
In his later years, Charlie 
and other family members 
engaged in their Salinan 
Indian heritage. Charl ie 
was a well respected elder 
of the Salinan Tribe which 
was historically located in 
southern Monterey and 
northern San Lu is Obispo 
Counties. 
Charlie was preceded in 
death by his wife Gwendolyn 
Sylva Pierce; daughter, 
Beverly Pierce Radke . Charlie 
is survived by his son, Gary 
Pierce; daughter, Suzanne 
Pierce Taylor; Janice Pierce 
Cooper; and Joan Pierce; 
numerous nephews, nieces, 
grandchildren, great-
grandchildren and great-
great-grandchildren. 
Both Duke and Charlie 
were preceded in death 
by their parent, Welch/ 
German Edward Romero 
Pierce (1878-1933) and 
Salinan Katharina Francesca 
McCormack, and brother 
Ernest "Skinner" Pierce; and 
sisters, Gertrude "Girlie" 
Pierce and June Pierce. 
In addition, Duke and 
Charlie were preceded 
in death by brothers and 
sisters from their father's 
first marriage to Salinan 
Antonia Baylor Hill (1882 
-1918): brothers; William 
"Abalone Bill" Pierce; Leslie 
"Les" Pierce; Adrian "Dutch" 
Pierce; Arthur "Bud" Pierce; 
Edward "Eddie" Pierce; and 
sister Elizabeth "Bessie" 
Pierce. 
Submitted by Steve 
Rebuck, from contributions 
by Scrap Lundy, Gary Pierce, 
Trudy Pierce Sylvester, Joan 
Pierce and Steve Rebuck. 
WILLIAM "FRED" AICHELE 
1941- 2009 
William "Fred" Aichele died 
peacefully at home on Satur-
day, August 8, 2009 after a 
two-year battle with cancer. 
He was 68 years old . 
Fred retired from the U. S. 
Navy in 1979 as a Chief Boat-
swain Mate/Master Diver after 
23 years of service includ-
ing duty at the Experimental 
Diving Unit in Washington DC, 
Harbor Clearance Unit One in 
Viet Nam. He was also heavily 
involved in the clearance of 
ships in the Suez Canal follow-
ing conflict between Israel and 
Egypt. After Navy retirement, 
Fred started his next career as 
the Owner/General Manager 
of a commercial diving com-
pany: Inshore Divers Inc. The 
company based in California 
operated through the US and 
various international countries. 
Fred was heavily involved 
in the Association of Diving 
Contractors International, 
served as its President for two 
years and was instrumental in 
continually working to make 
commercial diving more safe. 
In recognition of his efforts, he 
was inducted into the Com-
mercial Diving Hall of Fame. 
Fred and his wife Barbara 
moved to San Andreas in 
2002 . Fred enjoyed work-
ing on his home, traveling, 
working with horses, attend-
ing rodeos, and spending time 
with family and friends. Fred is 
survived by his loving wife of 
46 years, Barbara Aichele, his 
son Robert Aichele, daughter 
Kristine Harvey and three 
grandchildren Ashleigh, Dalton 
and Tyler Harvey, his two 
brothers, Ron Dodge and Marc 
Dodge, four sisters Aileen 
Dodge, Michelle Dodge, Linda 
Welch, Lisa Funderburk and 
his stepmother Irene Aichele. 
Memorial contributions 
may be made to Hospice of 
Amador and Calaveras, Box 
595, Jackson, CA 95642 or 
Calaveras Humane Society, PO 
Box 177, Vallecito, CA 95251. 
-Ross Saxon 
"Someone sent this quote 
to me. It sums it up: Truly 
great friends are hard to 
find, difficult to leave, and 
impossible to forget. Fred 
will certainly be impossible 
to forget! He truly was a Man 
of Honor, filled with integrity, 
strength, and a passion for his 
family, friends and his profes-
sion. It was crystal clear to me 
during the weekend that he 
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had an eternal love of life and Rawlins several years later. Master Diver and Senior Chief promoted SCUBA diving in 
family. What could any man Tony operated a small Petty Officer. As Senior Master that area to both civilian and 
want more! He was not only sports diving business in Diver, Ken was at the Experi- military divers. 
the rock and foundation of a Stoke Fleming, Devon, and mental Diving Unit in Wash- Arrangements with the 
great fam ily, he was there to retired in the early 1990s. In ington, D.C. USN diving school were to 
support his many friends as his later years he hung up his He served in WWII, where take Tuck's ashes to sea 
well. Fred wil l be missed but fins and acquired a property he was at the Invasion of Nor- aboard a Navy vessel to be 
not forgotten!" in South Africa. mandy, and the Korean and buried at sea by a bunch of 
-Jim Dare Tony spent his Vietnam Wars. his old friends . "We think we 
winters there, normally Following Ken's retirement are reaching new heights on 
MAJ. A.R. "TONY" AYLMER departing Devon shortly from the Navy, he joined Tay- our own, when we are only 
Long -time British Sub Aqua after participating at the lor Diving & Salvage Co., Inc., standing on the shoulders of 
Club (BSAC) diver Tony Remembrance Day services in Belle Chasse, LA, where he giants." 
Aylmer passed away in at the Stoke Fleming Church, held many positions, including -Pete Johnson (sourced 
England in 2009. where, as the senior ranking President and Director, during from www.divematrix.com) 
A former British Army officer, he led the flag his 20 years of employment. WILBER J ( JERRY) O'NEILL Calvary officer, he served ceremony. He retired and made his 
in the North African desert In a world of shifting home the MS Gulf Coast for Jerry O'Neil l was a specialist in 
campaign during WWII. moral values, and integrity, over 25 years. Ken was a support systems for manned 
undersea work, with particular Later based in South Devon, Tony set and reinforced an member of Biloxi Elks Lodge experience in breathing appa-he became acquainted with ethical and honest standard No. 606. During his member- ratus, diving equipment, and Trevor Hampton of The that was appreciated by all sh ip, he served as American- hyperbaric system, design, 
British Underwater Center. that had the privilege of ism Chairman and received operation and safety. 
He became a self-taught knowing him and working the Elk of the Month and Elk of Jerry was the inventor-
diver in 1968 and four with him . We shall not see the Year awards. designer of the Arawak I 
years later joined the BSAC his like again. through VI return line systems 
Torbay Sub Aqua Club. There - Leslie Leaney CYRIL J. TUCKFIELD, USN and the inventor-designer of 
he served as Treasurer, 1921- 2009 the Abalone diving apparatus 
Secretary, and Chairman, KENNETH W . WALLACE Cyril J. Tuckfield USN(SS) adopted by the US Navy as 
before becoming President 1926 - 2009 (DV) (ret), age 88, died on their Mark XI. 
from 1983 to 1994. Kenneth W. Wallace, 83, November 23, 2009 at New He was also principal 
His diving adventures took London, CT. designer of the Westinghouse 
him around Britain, Ireland, "Tuck" joined 1500-foot man-rated hyper-
the Mediterranean, Sri Lanka, the Navy in 1942 baric facility and principal 
Maldives, Bahamas, Red Sea, and spent WWII designer of the Westinghouse 
Mauritius, South Australia as a Submariner in CCM, a closed-circuit mixed-
and Dominica. the Pacific theater gas diver breath ing apparatus. 
Tony was a keen (7 patrols) after Mr. O'Neill was the co-
underwater photographer which most of his designer of the Westinghouse 
and also had a great interest assignments were CACHALOT saturation diving 
in South Devon underwater at the Submarine systems, co-designer of the 
archaeology. His interest in Training Tank at New Krasberg sensor controlled 
more modern wrecks was London, CT or Key Underwater breathing ap-
published as Wrecks Off The West, Florida . On 2 paratus, and the CACHALOT 
South Devon Coast: A Diver's October 1959, CDR underwater breathing appara-
Story. George F. Bond and tus (CUBA), a tethered semi-
Tony devoted a lot of time ENC(SS) Cyril J. closed mixed gas umbilical Tuckfield made their supplied apparatus. to regional historical research world record Bouyant He was the inventor and and preservation and was Free Ascent from 55 designer of the CARDIOID instrumental in assisting the Archerfish from a Valve used in the US Navy Dartmouth Museum gain 
Kenneth Wallace, USN depth of 306 feet off Mark XI, and the designer top accreditation from the Key West, Florida. of a one atmosphere, inert 
·National Museums Libraries In 1964 "Tuck" joined gas environment, return line, 
and Archives Council. of Biloxi, passed away on the US Navy's first man- in- Worker Breathing System, and 
This interest in history Thursday, July 23, 2009, while the-sea program, "Project a fully closed circuit four-man 
and diving were combined holding his wife's hand and Sealab," and took part in that 72 hour Emergency Breath-
and led him to locate the surrounded by family. program, including serving ing System, manufactured by 
grave of barrel diver John Mr. Wallace was born in as an Aquanaut on Sealab Divex for Lockheed Petroleum. 
Lethbridge in Newton Abbot, Saugus, MA, on February 2, until his retirement. Of Jerry registered numerous 
Devon. He acted as the HDS 14, 1926, to Frederick and interest to North East divers patents and was inducted into 
local docent to the site on Louisa Wallace. He served in is that "Tuck" had one of the ADCI Commercial Diving 
the HDSUSA tour of Britain the United States Navy for 24 the first dive shops in New Hall of Fame. 
in 1993, and revisited it with years and held many posi- London, CT. in the 1950s and 
- Sourced from ADCI • 
HDS UK President Sir John tions including Division Officer, was an early Instructor who 
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Frank's 
Fisherman Supply 
We corry o regularly changing inventory 
of diving helmets ond hove assisted HDS 
members in building their collections 
since the HDS wos formed. During thot 
period we hove hod MKV helium helmets, 
original 5 bolts, American commercial 
ond shallow woter helmets, Heinkes, 
Siebe Gormons, Goleozzis ond numerous 
rore collectible helmets. Contact us for 
your wonts. 
366 Jefferson Street, at Fishermans Wharf 
San Fransisco, California 
P. 415-775-1165, info@franksflsherman.com 
www.fronksflshermon.com 
TilE JOURNAL OF DIVING IDSTORY 
P.O. Box 2837, Santa Maria, CA 93457, USA 
P. 805-934-1660 F. 805-938-0550 
hds@hds.org • www.hds.org 
The Journal of Diving History is the official quarterly 
membership publication of the Historical Diving Society, 
a 501 (c) 3 non-profit educational corporation formed in 
1992, with members in over 40 countries. 
ANNUAL SOCIETY MEMBERSHIPS 
Individual (USA) $50 • Individual (Overseas) $70 
Lifetime (with Board Approval) $1 ,500 • Corporate $150 
JOURNAL SPONSORS PER ANNUM 
Copper Sponsor $1,250 (1/8 page) 
Bronze Sponsor $2,500 (1/4 page) 
Silver Sponsor $3,750 (1/2 page) 
Gold Sponsor $5,000 (Full page) 
Platinum Sponsor $10,000 (Inside covers) 
To join HDS, please complete and mail the following to the address 
below or contact Sid Macken, HDS, P.O. Box 429, Amity, OR 97101, 
USA, P. 503-835-3855 • E. SidM@hds.org 
Name ______________________________________ __ 
Address ____________________________________ ___ 
City _______________ State ____ Zip ___ __ Country __ 
Telephone __________________________________ _ 
Email ______________________________________ _ 
Membership level, ______________________________ __ 
Check# or Credit Card details ____________________ _ 
FOR SALE 
WWII MKV helmet chest, weight belt, boots, chaffing pants, radio, 
radio spares box, knife. Ed at 860-420-8484 or 860-742-0066 or 
subs@gte.net. 
Large collection of hard hat / early scuba diving vintage movie 
posters from 1940s-70s. For comprehensive list and digital pictures, 
email cberdzar@yahoo.com or call303-882-8540. 
Antique Japanese diving helmets. TOA, YOKOHAMA, KIMURA. 
Email: f_kiyotami@hotmail.com, fax: 81-849-41-7902, web: http:/ I 
antique-fukinuki.com/ diving_helmets.html. 
Circa 1930s matched Siebe Gorman 12 bolt, 4light helmet with 
dress, boots, weights, belt, knife and equipment chest. Ed at 860-420-
8484 or subs@gte.net. 
WANTED 
Two gauges for a 1920 Morse No. 1 diving pump. Flange approx. 
5-1 I 2 body 5-1 I 8. Stan Fishfader, fax: 310-645-4958, e-mail: fish-
fader@gmail.com. 
-----------------------
HDS-Canada needs following SDM issues to complete its SDM li-
brary set. 1952: Jan / Feb / Mar/July / Sept / Oct / Dec. Will purchase 
or trade other 1950s spares. Contact via email at hdscanada@ 
nuytco.com. 
1924 USN DIVING MANUAL. Reply to: Pete Berdzar, 3313 E. 
5TH Street, NATIONAL CITY, CA, 91950. Phone: 1-619-470-7286. 
INFORMATION WANTED: Copy of early 1970s scuba regula-
tor evaluation report by Nyman and van der Walt for the South 
African Underwater Union; also, a copy of Rouquayrol' s French 
patents No. 44655 14 Avril1860, No. (?) 16 Janvier 1862, No. (?) 
11 mars 1864, and addition No. (?) 2 decembre 1863. Kirk Garan-
flo, 575 Bode Road, Hoffman Estates, Illinois 60169, USA. 
Wanted. MKV dress for a Jake. Ed at 860-420-8484 or 860-742-0066 
or subs@gte.net. 
-----------------------
Wanted MILLER-DUNN MK V diving helmet, send photos & 
details to thomasgft@aol.com or contact Guy at 904-260-5200. 
DEEP DIVING AND SUBMARINE OPERATIONS 
BY SIR ROBERT H. DAVIS 
Referred to during last century as "The Bible of Diving," the 
first edition of this book appeared in 1909, as was gradually 
revised and expanded through the 20th century. This ninth 
edition was published in two parts to celebrate the 175th 
Anniversary of Siebe Gonnan. Part One is essentially a 
diving manual and covers all aspects of diving technology, 
physics, physiology, gas mixtures, diving appliances, gas 
mixtures etc. Part Two contains accounts of notable diving 
operations, diver's yams and a comprehensive history of 
all fonns of diving apparatus. A magnificent two volume 
set bound in reflex blue embossed with gold text and with 
matching dust jackets. Both volumes come in a reflex blue 
presentation slip case. Probably the most famous diving book 
ever printed. "The best book on diving I have ever read," - Bev Morgan. Reviewed in 
HOM #6. 712 pages, over 650 b&w photographs, line drawings and illustrations, index. 
$200, plus $12.50 domestic p&p. 
Want to place an ad? Contact Jill: Email hds@hds.org, Phone 805-934-1660, Fax 805-938-0550 
44 The Journal of Diving History Fall 2009, Volume 17, Issue 4, Number 61 
BENEATH THE SEA™ 2010 DIVE & TRAVEL EXPOSITION I 495 NEW ROCHELLE RD., STE. 2A, BRONXVILLE, NY 10708 
914 - 664 - 4310 I E-MAIL: INFO@BENEATHTHESEA.ORG I WWW.BENEATHTHESEA.ORG I WWW.MECEXPO.COM 
0 
OCEANIC 
Inventing The Freedom Of Diving 
';II' 
DEMA 
( OCEANEERING) 
Dive Commercial 
1 nternational 
Since 1937 
Silver 
~Seas 
GLOBAL 
